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Welcome! 
ESS-DIVE Tutorial Preparation

If you want to participate in today’s hands on activities, 
please use this time to:

Create an ORCiD
https://orcid.org/register

Sign in to Sandbox 
https://data-sandbox.ess-d

ive.lbl.gov

https://orcid.org/register
https://data-sandbox.ess-dive.lbl.gov/
https://data-sandbox.ess-dive.lbl.gov/
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Tutorial Overview 
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Getting Started

● Register as a data contributor
● Design a data submission workflow
● Choose an upload method

Submitting Datasets

● Create your metadata
● Hands-on:                                      

Submit through the web form
● Application programming interface 

(API) tools 

After Submission

● Reviewing Metadata Assessment 
Reports

● Dataset sharing and external links
● Dataset review and publication 

workflow

Improving Dataset Quality

● Introduction to ESS-DIVE    
Reporting Formats





Takeaways
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By the end of this presentation, you should be able to..

● Create and dataset metadata

● Submit datasets using the Data Submission Web form

● Share your datasets with collaborators and team members

● Utilize ESS-DIVE’s help documentation, resources, and support

Create a streamlined data publication workflow so that you can 

efficiently publish high quality data on ESS-DIVE.



GETTING STARTED
Becoming a data contributor & designing 
your dataset submission workflow
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Data contributor registration form
You can request to become a data contributor 
by filling out our registration form. 

You will need to provide:

● Name and email address
● ORCID
● DOE Project Affiliations
● Project Principal Investigator (PI) Contact 

Information

https://docs.google.com/forms/d/e/1FAIpQLSchbzxt0m6nm_Jb5LYm8wU5vCmcDgTzqPUdkfCdepsdluHh6Q/viewform


Collect and organize data 
files related to your findings, 
tables, and figures.

Use ESS-DIVE reporting 
formats to standardize and 
make data FAIR

Ensure metadata complies 
with ESS-DIVE requirements.

Choose your upload method 
and submit your dataset.

Review your automated 
assessment report.

Request publication and 
address revision requests 
from ESS-DIVE team review. 

Meet the funding/journal 
publishing time frame.

01 02

Collect your data files Upload data + metadata Review and publish 
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Dataset publication at a glance
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Submit vs Publish

Submit

Send new datasets or changes to 
existing datasets to ESS-DIVE.

Submitted datasets can be shared 
with others but they are not 
publicly available.

You can submit as many times as 
necessary until you are ready to 
request publication.

<a href="https://www.flaticon.com/free-icons/submit" title="submit icons">Submit icons created by Freepik - Flaticon</a> 
https://www.flaticon.com/free-icon/pub_1088672?term=publish&page=1&position=46&page=1&position=46&related_id=1088672&origin=search

Publish

Request to publish your completed 
dataset on ESS-DIVE for public 
access.

Selecting “Publish” will begin the 
dataset review process.

Published datasets can still be 
revised if necessary. 



ESS-DIVE stores diverse data

• Data from projects funded by or 
related to DOE Environmental 
System Science Program

• Observational, experimental, and 
modeling activities in the Earth 
sciences. 

Choosing data to publish



Choosing data to publish
Data related to paper publications
● Data that are used to create figures/tables and data that support the 

conclusions of paper and validate results

Data collected as part of a project
● Meet BER and other funding requirements by making data publicly available 

in ESS-DIVE 

Publishing scientifically useful data
● Raw data, processed data, code, model inputs/outputs, or products built 

off of data

https://ess.science.energy.gov/ber-requirements-and-guidance-for-digital-data-management/

https://ess.science.energy.gov/ber-requirements-and-guidance-for-digital-data-management/
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Author contributions

Data from a field campaign or 
season that need to be viewed 
together 

Based level of contributor 
effort for portions of data -  
affects author order

Could impact upload method, 
usability/accessibility

Particular data type from a 
project - e.g. continuously 
generated sensor data, 
sample data, data synthesis 
product
(raw data vs processed)

Size of Data

Data Type & Use

Campaign / Time Period

12https://dataoneorg.github.io/Education/bestpractices/decide-what-data

Considerations to divide datasets

https://dataoneorg.github.io/Education/bestpractices/decide-what-data


Choosing an upload method

< 10 GBData Submission Web Form

Dataset API

Globus Data Transfer Service

10 - 500 GB

> 500 GB

File volume

> 100 

No. of files

< 100

< 100

Upload Method

Contact ess-dive-support@lbl.gov if you need help with data transfer

Immediate upload.
Easy to follow guidance 
throughout form.

Takes initial investment of 
time to set up, but 
immediate upload.
Technical skills helpful but 
not required (see tutorials).

Longest process, and 
requires collaboration with 
Support Team and use of a 
separate desktop app.
Can use if unfamiliar with 
scripting.

Considerations

mailto:ess-dive-support@lbl.gov
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Data Submission Web Form
● Manually enter dataset metadata on the ESS-DIVE user interface (UI)
● Create and edit datasets one at a time
● Drag and drop or select files from your file manager to upload data
● Edit datasets through the web form

Choosing an upload method
Dataset API
● A programmatic method of creating new datasets and editing existing datasets

○ Upload files and create metadata using JSON-LD
● Bulk edit/upload capabilities
● Download any public datasets







DATASET METADATA
Requirements and recommendations
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Components of a dataset

Data

Metadata

Dataset

Include data files, all data relevant to scientific findings 
and figures/tables of a paper, or all data necessary for 
replication of the science

● Measurements
● Model inputs, outputs, code, scripts
● Supporting information, maps, documentation

Include information at the file and package level to allow 
other users to interpret whether your data package is 
useful to their purposes

● Purpose of the data
● Contents of the data files (results, variables, etc)
● Temporal and geographic information
● Instructions for useMetadata: Data / 

info about data 

Data Files: csv, 
images, code, kml



Package-level metadata requirements

Data Submission Guidelines: https://ess-dive.lbl.gov/archive/
Dataset Requirements: https://docs.ess-dive.lbl.gov/contributing-data/package-level-metadata

https://ess-dive.lbl.gov/archive/
https://docs.ess-dive.lbl.gov/contributing-data/package-level-metadata


SUBMITTING DATASETS
Set up an ORCID
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Requires an ORCiD
The ESS-DIVE Sandbox and Main Portal both require an 

ORCiD account to login and submit data.

https://orcid.org/register

https://orcid.org/register


Navigate to ESS-DIVE Sandbox
Sandbox is a test system where you can practice 

uploading data. This data is NOT preserved in ESS-DIVE.

https://data-sandbox.ess-dive.lbl.gov
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https://data-sandbox.ess-dive.lbl.gov/
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Login with ORCiD account
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Add email address to your profile



SUBMITTING DATASETS
Walk through using the dataset
submission form
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Navigate to submission form



Dataset Submission Form
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General instructions 
about creating a dataset

Citation fills out in 
real-time as metadata 
is entered

Click button to start adding 
files to your dataset
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Files can be removed by 
selecting the Remove 
option under Actions

Dataset Submission Form
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Fill in metadata fields
Metadata describe the data that you are uploading

Required fields marked with *

Example inputs are shown 
in the entry boxes

Field descriptions and 
instructions provided 
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Fill in metadata fields

Some fields have 
autocomplete entry options
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Fill in metadata fields

Navigate to the other sections to 
complete remaining fields
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Submitting your dataset

When you have finished completing at least 
the required metadata fields, you can select 
submit to save your dataset.
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Submitting your dataset

If you want to stay on the 
web form to make 
additional changes, select 
“Continue Editing.”

“I’m Done” will bring you out 
of edit mode so that you 
can view your dataset and 
publish when ready.

Select “I’m Done”



AFTER SUBMISSION
Share, revise, and request publication
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Find your datasets
https://data-sandbox.ess-dive.lbl.gov/data 

Additional Resources:

Data Sharing Tutorial Webinar

Data Sharing Guide

Instructions:

1. Login and select “My Data 
Packages.”

2. See datasets that you have 
created, or that you have edit or 
manage permissions

3. View permissions will not show 
up under “My Data Packages”- 
use search filters 

https://data-sandbox.ess-dive.lbl.gov/data
https://ess-dive.lbl.gov/wp-content/uploads/sites/17/2022/01/ESS-DIVE_January_2022_webinar.pdf
https://docs.ess-dive.lbl.gov/contributing-data/sharing-data
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Viewing your submitted dataset

Click “Edit” to make 
further changes

Download individual 
files or select 
“Download All” to 
download a zip file

Publish when finished 
making changes



Work with team members to manage and 
publish datasets 

● Review datasets created by team members 
before or after publication

● Share progress with team and project 
managers

● Collaborate to complete a dataset or hand off 
work to team members for completion

37

Sharing datasets

37
Project Data 
Management 

Discussed in earlier tutorial



Dataset Sharing Permission Types

Viewer

● view private datasets ● view private datasets

● edit metadata 

● add/remove files

● publish datasets

Editor Manager

● view private datasets

● edit metadata 

● add/remove files

● publish datasets

● share datasets with 
others



Sharing your dataset

Review and Edit 
datasets with registered 

team members 



AFTER SUBMISSION
Share, revise, and request publication
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Viewing your assessment report
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Viewing your assessment report
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External Links
Connect ESS-DIVE datasets to related files and metadata that have already been 

published on other repositories. 

Documentation https://docs.ess-dive.lbl.gov/manage-data/link-to-external-data-sources To start a request, email ess-dive-support@lbl.gov 

has part

archived at

same as

https://docs.ess-dive.lbl.gov/manage-data/link-to-external-data-sources
mailto:ess-dive-support@lbl.gov


Selecting “Publish”
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Use Cases to Store your Data Externally

1) Original Dataset Publication

2) Complete Copy of Data Files

● Large Project Data Archives 
○ SPRUCE
○ Watershed Function SFA
○ NGEE Tropics

● Approved Data Repositories
○ EDI
○ USGS ScienceBase

3) Individual Files

● Data Analysis Platform
○ Github
○ Google Earth Engine

● Large Data 
○ File size
○ Number of files

Scientific, practical, or other funding compliance reasons

has part

archived at

same as



SUBMITTING DATASETS
Using the Dataset API 
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● Upload multiple data packages at once
● Repeat metadata fields across multiple data packages
● Copy published metadata to a new data package
● Bulk submissions for moving data from project archive to ESS-DIVE
● Large data (above 10GB to 500GB per upload attempt)

Dataset API Capabilities
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API
ESS-DIVE

Repositorydata.ess-dive.lbl.gov



An ORCID is required to use the API

https://orcid.org/register

Option 1: Open in browser 
using Binder

Option 2: Download files 
and open in Jupyter or 
RStudio apps
https://github.com/ess-dive/essdive-tutorials

API Tutorials Reminder

https://orcid.org/register
https://github.com/ess-dive/essdive-tutorials


API Tutorials

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



Dataset submission demos and examples:

● R 
● Python
● Java

How-to guides for creating an Upload Script are also 
available on GitHub: Coding Examples

Additional API Resources
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https://github.com/ess-dive/essdive-package-service-examples


DATA PUBLICATION PROCESS
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Publication cycle
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What happens after you click Publish?
● QUEUE - Your publication request will enter the ESS-DIVE 

support queue.
● CONFIRM - ESS-DIVE support team will email you to 

confirm that your request has been received.
● REVIEW - ESS-DIVE support team will review your data 

package and email you with revision requests if necessary.
● PUBLISH - Once the data package has been reviewed it 

will be assigned a DOI and shared publicly.
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CONFIRM 

You will receive 
an email from 
the ESS-DIVE 
support team 
confirming 
your request.

What happens after you click Publish?
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REVIEW 

After an initial 
review, a revision 
request may be sent 
over email. 
Revision requests 
must be resolved 
before publication. 

What happens after you click Publish?



What happens after you click Publish?
PUBLISH 

You will receive 
an email from 
the ESS-DIVE 
support team 
confirming 
published 
dataset.
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IMPROVING DATASET QUALITY
ESS-DIVE Reporting Formats
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Scientific Benefit of Consistently Formatted Data
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● Researchers can find data more easily in ESS-DIVE

● Data can be reused in synthesis research

● Integrated search that facilitates data interoperability

Benefits for data contributors, collaborators and project 
members, and data users.



Package Level 
Metadata/JSON-LD

Sample 
IDs/Metadata

Package Metadata 
Quality

Damerow (LBNL)Damerow (LBNL)Agarwal, 
Hendrix (LBNL)

CSV Metadata 

Velliquette, Heinz, 
Devarakonda (ORNL)

Soil Respiration

Water/Soil 
Chemistry

Boye (SLAC)

Hydrologic 
Monitoring

Goldman (PNNL)

Amplicon 
Sequencing

Weisenhorn (ANL)

Leaf Physiology

Rogers, Ely (BNL)Bond-Lamberty, 
Pennington (PNNL)

13 ESS-DIVE Reporting Formats
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Model Data 
Archiving

Simmonds (LBNL)

Locations 
metadata

Crystal-Ornelas 
(LBNL)

Data
Files

Metadata File-level 
Metadata 

Velliquette, Heinz, 
Devarakonda (ORNL)

Serbin, Ely (BNL)

UAS

Crystal-Ornelas, R. et al. Enabling FAIR data in Earth and environmental science with community-centric 
(meta)data reporting formats. Sci Data 9, 700 (2022). https://doi.org/10.1038/s41597-022-01606-w



Providing File-Level Metadata

● Granular information at the data file level (e.g., file name & 
description, start and end dates)

What are file-level metadata?

Why provide file-level metadata?
● Data users will have general understanding of info 

contained within a file
● FLMD can enable automatic parsing of data files so that 

users can eventually search & locate files across data 
collections

Terri Velliquette

https://ess-dive.gitbook.io/file-level-metadata-reporting-format/ 

https://ess-dive.gitbook.io/file-level-metadata-reporting-format/


File-level metadata example

● FLMD template: 
https://ess-dive.gitbook.io/file-level-metadata-reporting-format/ 

● Can use wildcard * to indicate when FLMD applies to multiple files

soil_samples_*.csv



Reporting Format Resources
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Reporting format documentation on GitHub: 
https://github.com/ess-dive-community

Reporting format documentation as website: 
https://docs.ess-dive.lbl.gov/contributing-data/data-reporting-formats

Instructions, examples, 
and templates for 
reporting formats 

available on GitBooks

Reporting 
Format Poster 

Session C

https://github.com/ess-dive-community
https://docs.ess-dive.lbl.gov/contributing-data/data-reporting-formats


Tools and support for dataset creation
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Help 
Documentation

Refer to ESS-DIVE’s 
website and Gitbooks 
for detailed information 
on dataset 
requirements.

Metadata Guide and 
Offline Template

Review our complete 
Metadata Guidelines. 

Collaborate on metadata 
with co-authors using an 
offline template before 
working on ESS-DIVE.

Sandbox Testing 
Server

Practice uploading data 
packages to our 
sandbox test server, 
which does not 
permanently save data.

Support Email 
Service

Feel free to contact the 
ESS-DIVE support team 
with questions!

ess-dive-support@lbl.gov
ess-dive.lbl.gov/contact/

http://ess-dive.lbl.gov/
http://ess-dive.lbl.gov/
http://docs.ess-dive.lbl.gov/
https://docs.ess-dive.lbl.gov/contributing-data/package-level-metadata
https://docs.ess-dive.lbl.gov/contributing-data/package-level-metadata
http://data-sandbox.ess-dive.lbl.gov/
http://ess-dive.lbl.gov/contact/


Questions?
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