
2023-02-27

ESS-DIVE and Urban Integrated Field 
Laboratories Data

data.ess-dive.lbl.gov 

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


Presenters

Joan Damerow                               

Project Scientist                    

Emily Robles                               

Data Management 
Research Associate                    



Presentation Overview
● Overview of ESS-DIVE and our data;

● ESS-DIVE project data management features; 

● Resources to organize and curate high-quality datasets;

○ Dataset organization

○ Overview of reporting formats and templates

● Discussion on Urban IFL Data Management Needs
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Key Takeaway: Learn how you can use ESS-DIVE features and 
reporting formats for your project data management and publication







Overview of ESS-DIVE
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What is ESS-DIVE?

Data Repository to preserve 

expand access to and 

improve usability of 

Environmental Systems 

Science data

data.ess-dive.lbl.gov 

729 public 
datasets
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http://data.ess-dive.lbl.gov


Spatial Scale

Complex data in Earth and Environmental Science

● The data are diverse 
and interdisciplinary

● Work with Urban-IFL 
projects to understand 
data types and support 
publication
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Varadharajan et al (2021), Comp. & Geosci. https://doi.org/10.1016/j.cageo.2021.105024 
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How to upload and publish data on ESS-DIVE

Register w/ ORCID.

Organize data packages. Define metadata for 
data package.

Submit to save privately. 

When ready click Publish.

ESS-DIVE review. 

DOI assigned.

Available for public 
search/download. 

Upload files for data 
package.

ess-dive.lbl.gov/archive/



Tools and resources for dataset creation
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Help 
Documentation

Refer to ESS-DIVE’s 
website and Gitbooks 
for detailed information 
on data package 
requirements

ess-dive.lbl.gov/
docs.ess-dive.lbl.gov/

Offline Metadata 
Guide

Collaborate on 
metadata with 
co-authors before 
working on ESS-DIVE

docs.ess-dive.lbl.gov/

Sandbox Testing 
Server

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

data-sandbox.ess-dive.l
bl.gov/

Support Email 
Service

Feel free to contact the 
ESS-DIVE support team 
through email for any 
questions

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



Web Interface Submission and Automated Review
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https://ess-dive.lbl.gov/webinars/ 

https://ess-dive.lbl.gov/webinars/


Web Search

https://search.dataone.org/

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

Google Dataset Search



Downloads, Citing and Reusing Data
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HELP DESKDOCUMENTATION TUTORIALS/
ANNUAL WORKSHOP

WEBINARS

WEBSITE, TWITTER, 
COMMUNITY EMAIL LIST

1:1 MEETINGS/
SITE VISITS PUBLICATIONS

Supporting and Engaging the ESS Community 

COMMUNITY GITHUB



Overview of Data                           
Management Features
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Overview of Data Management Features

Collaborate

External 
Linking

Dataset 
Sharing

Data 
Portals

Link to other 
repos and data 

systems

Create a 
collection of 

datasets

Project Data 
Management

Additional 
project features



What is dataset sharing?

Review and Edit 
datasets with registered 

team members 



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



Access and report on project publication progress

● View public and private datasets generated by the project 

○ Verify datasets are being published on time

○ Track how many datasets are on ESS-DIVE

○ Ability to review dataset content before publication

● Manage datasets from your project that were originally created or edited 
by team members
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Sharing datasets - PIs and data managers



What is a data portal?

A data portal is a collection of any ESS-DIVE datasets. Data 
portals allow you to easily highlight and share related datasets.



What’s inside a Data Portal?

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

Custom Descriptive Pages Collection of Datasets



● Increase Findability of project datasets

● Elevate public project identity in 
ESS-DIVE 

● Collect cumulative metrics across all 
project datasets 

● Link to project data portals in annual 
reports and paper publications

Why use data portals?
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Public Listing of Data Portals

Your project data portal will be listed on ESS-DIVE’s portal page 

Anyone from the public can access this page and locate your data portal



Portal Sharing
● When granting a registered team member access to edit your portal, the 

same permission types as dataset sharing are available:                                
view, edit, and manage 

24



What is External Linking?

Data stored on other repositories can be connected to ESS-DIVE 
metadata without needing to upload it directly to the dataset

University 
Repositor

y



What does external linking look like?



Desired Features from User Interviews

● Creating project data collections

● Project administration of users and 
curation of data packages

● Internal sharing within project teams 
to promote collaboration

Expected Early 2023!
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Upcoming: Project Spaces to Enable Project 
Data and User Management, Team Collaboration



It’s important to keep project information 
updated on ESS-DIVE
● Project information may change over time. The default project information 

provided to ESS-DIVE is when the funding was awarded. 

● Don’t let this affect your data! Inconsistent project titles can lead to incorrect 
data citations and make it difficult to manage project data.

● We can help! PIs or project managers can send a request to 
ess-dive-support@lbl.gov to update project information. Look out for 
further announcements from ESS-DIVE asking projects to update information.

mailto:ess-dive-support@lbl.gov


ORGANIZING YOUR DATA
Best practices, considerations, & requirements
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Components of a dataset

Data
Files

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 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 use

Metadata: Data / 
info about data 

Data Files: csv, 
images, code, kml



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/


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

32https://dataoneorg.github.io/Education/bestpractices/decide-what-data

Considerations to divide data into datasets

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


Reporting formats enable discovery and reuse
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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.

ESS-DIVE Reporting Formats ensure that



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)

Drone/UAV

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



Choose high-level 
reporting formats, then 
domain-specific where 
applicable.

Package-level metadata 
is required for all 
ESS-DIVE datasets.

Choices for describing data



What are file-level metadata?
● Granular information at the data file level (e.g., file name & 

description, start and end dates)

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

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

users can eventually search & locate files across data 
collections

File-level metadata (FLMD)

Terri Veliquette, 
ORNL

FLMD documentation: 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/ 

soil_samples_*.csv

 Can use wildcard 
* to indicate entry 

that applies to 
multiple files

Required information Optional information



CSV Reporting Format

● The CSV file is a non-proprietary format for tabular data
● Archives tabular data in its simplest form
● Defines structure and some content

Why use the CSV reporting format?
● Specifies common format for elements within your CSV 

files (e.g., missing values) which make CSVs easier to read
● Reduces inconsistencies (e.g., 2021-04-26 vs. 4/26/2021)

What is the CSV reporting format?

Terri Veliquette, 
ORNL

CSV documentation: https://ess-dive.gitbook.io/csv-file-structure-reporting-format/  



Documentation and Community Space 
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GitHub: https://github.com/ess-dive-community

Website version: https://docs.ess-dive.lbl.gov/contributing-data/data-reporting-formats

View all reporting 
format templates 
and instructions 

for use

GitHub is primary 
location for providing 

feedback

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


How to Connect With Our Team
To get help:
Webinars: https://ess-dive.lbl.gov/webinars/ 
Guide to using ESS-DIVE: docs.ess-dive.lbl.gov    
Support email: ess-dive-support@lbl.gov

To stay updated:
ess-dive-community@lbl.gov  
@essdive
https://bit.ly/essdiveMailingList 
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https://ess-dive.lbl.gov/webinars/
https://docs.ess-dive.lbl.gov/
mailto:ess-dive-community@lbl.gov
https://bit.ly/essdiveMailingList


Questions?
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Urban IFL Data Management Needs

42









Urban IFL Data Management Needs
1. Are you interested in using existing standards or formats for your data (e.g. any of the 

ESS-DIVE reporting formats)? If yes, which ones?  
2. Considering the data type responses, is there need to develop standard formats for any 

specific data type, particularly relevant across the Urban IFL projects?
3. Who manages and publishes data on your project (e.g. how many team members, and 

what is their role on the project)?
4. What tools are you planning to use for data management (e.g. any of the ESS-DIVE 

features mentioned in the presentation, or others)? 
5. What challenges have you encountered or anticipate in managing data for your project, 

team or individual research?
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