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What is ESS-DIVE?

Environmental Systems Science Data
Infrastructure for a Virtual Ecosystem:

Data Repository to preserve,
expand access to, and improve
the usability of diverse Earth

and Environmental Science
(ESS) datasets.
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Community Adoption

Goal: Expand the range of
ESS projects engaged and
archiving with ESS-DIVE

Goal: Make data widely
findable and usable

Scaling

Goal: Grow the repository
capacity and resilience as
demand grows
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. Automation

Goal: Apply automation
techniques to ESS-DIVE
processes to minimize human
effort (human-in-the-loop).
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ESS-DIVE Data Lifecycle
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Identification: 10

Discovery:

checks

» Passed 11 checks out of 12 (informational checks not included).

» Warning for 0 checks.

~ Failed 1 check. Please correct these issues.

@ The abstractis only 75 word(s) long but 100 of more s required.

Publish

ESS-DIVE’s publication
life cycle allows users to
iteratively curate,
package, and update their
data and metadata.

Preserve

Data Preservation
Principles

e Durable identifiers

e Quality metadata

e Change
management rigor

e Redundancy

e Data auditing and

reporting
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Search and Access -

discoverable, accessible, & usable

What data are you looking for?
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Enable project-centric data portals
Project-specific data search

e Internal sharing within project teams
to promote collaboration

e Administration of users and curation
of data packages
Bulk data upload using API

e Project data citations and metrics

ESS-DIVE

Worldwide Hydrobiogeochemistry Observation Network for Dynamic River Systems
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Data from the Worldwide Hydrobiogeochemistry Observation Network for Dynamic River Systems

For more information about WHONDRS, 9o to hips:/Avhondrs.prn. gov

i+ ESS-DIVE

u The Colorado East River Community Observatory Data Collection

Ontase ot10.154881842005




ESS-DIVE formats and guidelines for submitting

data developed in partnership with the community.z:.

T s bl i piace ESS-DIVE Manual Package Metadata '
SESAR®@
Package Metadata Sample " Mo d/el Data
Quality IDs/Metadata Archiving
Agarwal, Damerow (LBNL) Damerow (LBNL) Simmonds (LBNL)
Hendrix (LBNL)

File-Level/
csv Metadata

Velliquette, Heinz,
Devarakonda (ORNL)

Goldman (PNNL)

Bond-Lamberty,
Pennington (PNNL)

WaterlSoiI
Chemistry

Boye (SLAC)

: Amplicon
| Sequencing

Weisenhorn (ANL)

Background Research: Create tools, documentation, and
Identify existing standards training to help community
and best practices () adopt the standard
T A
"ag o m"
ESS-DIVE

@

Implement standard in the
repository, data submission
and review process

’

Publish first version
of standard

Determine how standards fit
into community needs

\
)

Propose draft of standard

Community Consensus Process

Gather feedbackv@Revise, Test, Revise

Community Space on GitHub:
https://qgithub.com/ess-dive-community

(n) scientific data

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 7
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Supporting Growth In Data el

ESS-DIVE
Increasing need to support large @i{%’*{‘ e AT S = e Bl e
files and datasets from Models, S — R
LIDAR, Sensor Networks etc. Hyperspectral | LIDAR - Drones/UAV - s .
ol e - o
Globus Data Transfer SENSORINETWORKS o
APl Access i GENOI\E_S:
e Secondary direct access storage " —
with hierarchical large datasets N o R
(Metadata in ESS-DIVE) B ==

Globus interface for large
scale managed transfers



APl and External Integration

External Repositories

Project Data % USGS

Archive science for a changing world

nmdc
- :'. National Microbiome
0/'6 ‘e Data Collaborative

ESS-DIVE metadata enable links to related external data

API for Data
Upload/
Download

University
Repository

External Links to Data or Metadata

Description Relationship URL
Soil thickness estimation v1.0 (archived at Zenodo) [archived at] Complete copy of the data in this dataset http://doi.org/10.5281/zenodo.4445383



Interoperability with other BER Systems il

e Cross linking data across repositories eg. NMDC
links back to ESS-DIVE

e Sample data interoperability working group -
develop standards and common identifiers to

connect sample data across systems
o ESS-DIVE, NMDC, KBase, EMSL, JGI
e Collaborating to establish common data
submission pipelines

o Submit data to one system -> automatically extract and
push to partner repository
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ESS-DIVE

Study Details M nmdc
:’. National Microbiome
DOI s Data Collaborative

10.25585/1488224

ID
gold:Gs0135149

Funding sources
This material is based upon work suppcrted as part of the Watershed Function S|

Department of Ene gyOff of Sci Off of Biological and Environmental R
AC02-05CH11231,A portiol fth rch was performed under the Facilities I
(FICUS) program and u d tth DOEJ nt Genome Institute dth I
(grid.436923.9), wh h DOEOff of Science User Facilities. Both fac n
Environmental Res: hp ogram and oper: Id nder Contra tN DEACOZOS
(EMSL).

Sample count
53

External Resources

Additional data

J6l ¥ iy ks

https://gold.jgi.doe.gov/study?id=Gs0135149

_/ ess-orve  ESSDIVE Dataset
gl ORI https://identifiers.org/doi:10.21952/WTR/1573029

J Ess-oive,  ESSOIVEDataset
gl T EESOR htps://identifiers.org/doi:10.15485/1577267
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Persistent Identifiers for Tracking Data

/’ .,'/
nmdc

National Microbiome\

Data Collaborative

A

- o L
ESS-DIVE

ESS-DIVE Persistent Identifiers

Deep Insight for Earth Science Data
l 1. Link and expand

access pathways

2. Exchange
relevant metadata
across platforms

3. Sample tracking,
Data Reuse

4. Goal: enable
integrated search

10



Supporting data integration & access

MODELS DATA
Improvementof ~ €COSYS

watershed models e Data assembly,
toinclude chemical ﬁBm' g wt integration,
. s @ ESS-DIVE
and biological A 4] and storage

processes PFLOTRAN

nmdc

Nationa' Microciome
Data Collaborative

Kelly Wrighton

Genome Resolved Open Watersheds

.’G’X EMSL® SLAC % Mikayla Borton

JOINT GENOME INSTITUTE

U.S. DOE. 2019. Open Watershed Science by Design: Leveraging Distributed Research Networks to Understand
Watershed Systems Workshop Report, DOE/SC-0200, U.S. Department of Energy Office of Science.

12
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EMSL®

GROW-WHONDRS sosereensamisouroscuey | |EUIS Journal Publication ~5Ystems

Initiative (Project)

https://www.pnnl.qgov/projects/WHONDRS

US Department of Energy River Corridor Science Focus Area,
Worldwide Hydrobiogeochemical Observation Network for

Dynamic River Systems (WHONDRS)

7 n
5 Link (NMDC) - Project  M"
\ /] https://data.microbiomedata.org/deta

udy/gold:Gs0114663

Link (ESS-DIVE) - Dataset

Sampling Site
http://ligsn.org/IEWDR000Q
Site Name: S19S_0009

http://igsn.org/IEWDR0133

Sample Name: S19S_0009_Sediment-D N7
Sampled Feature Type: stream
Material: Sediment

Source Sample Record "‘

Sample Collection

Subsample (JGI/GOLD) Metagenome J,,,“GWIX

Link (KBase) - Samples Narrative

KBgsE,

Link (NCBI) BioSample Link (EMSL) - Metabolomics Data

Description: s
EMSL®



https://www.pnnl.gov/projects/WHONDRS
http://igsn.org/IEWDR00OQ
http://igsn.org/IEWDR0133
https://kbase.us/n/109073/41/
https://doi.org/doi:10.15485/1729719
https://data.microbiomedata.org/details/study/gold:Gs0114663
https://data.microbiomedata.org/details/study/gold:Gs0114663
https://data.microbiomedata.org/details/study/gold:Gs0114663
https://gold.jgi.doe.gov/project?id=Gp0503504
https://www.ncbi.nlm.nih.gov/biosample/SAMN17675959
https://www.ncbi.nlm.nih.gov/biosample/SAMN17675959
https://doi.org/10.1128/mSystems.00151-18
https://www.emsl.pnnl.gov/project/48473

ESGF ESS-DIVE Integration

Making ESGF Metadata searchable in ESS-DIVE

JSON-LD

_SUBMIT _ STORAGE

v

I..
ESS-DIVE

STORAGE

SUBMIT ESGF@

Earth System Grid Federation

v

Prototype work -

o,

| ™
1
ESS-DIVE

Cross-walk to map ESGF
metadata to ESS-DIVE EML
standard

Metadata submitted and
searchable in both systems

Use ESS-DIVE external dataset
linking to link out to data in
ESGF

index and link to datasets in ESGF from ESS-DIVE (Mario Melara, Sasha Ames 2020)

14



Ongoing Development: Fusion Database

Fusion Data Package

Database Archive
A way to make any standardized data " —
searchable. =

e Support established standards
starting with ESS-DIVE file-level
metadata reporting format

e Introspect data files and extract
information that can be searchable / ESS-DIVE,

.+ Deep Insight for Earth Science
w

e Integrated search for scientific data  [wme DATASETS 1 0.25 OF 398
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il Total nitrogen
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BASIN-3D: A framework for powering real-time data integration

Web Portal and Knowledge Creation | | Simulation Codes
Narrative Interface Engine

— ‘ E
Data Analytics Algorithms .
Code Repository
7 N

ﬁAS/N-BD provides a common query mechanism to
access multiple disparate data sources. Results are

transformed into a ‘common data model.

Scientists

Sinal Hiol [Data Source 1] -
ingle query to multiple » : z
data sources 5 g Data Products Ba5|n-3BDr;EteTgratlon
L 2 Data QA/QC,
— g 8 Datz i\ynt'he_s 5 Transformation | Data Data Acquistion
5 S and:analysts and Processing Fusion from Sources
LAS % <
= [Data Source 2] - _‘g >
() 3 g A
z = BASIN-3D can be @
7 a External Database
§ 5 a Component Of a East River and (e.g. USGS/EPA)
] Rifle Databases o
BASIN-3D synthesized results > ,
[oata Source N] [ data management o0
¢
system. | ©E&5

BASIN-3D can be used within data infrastructures or by individual researchers using python-compatible tools
like Jupyter notebooks.

BASIN-3D design is a plugin model to obtain data from any public or private network-connected source.
It contains a generalized data model and the machinery to manage the data acquisition plugins.

BASIN-3D development informed data transformation and synthesis concepts for the ESS-DIVE Fusion DB.
Sources: Hubbard et al., 2017, Vadose Zone Journal & https.//basin3d.readthedocs.io



Future Work on Data Integration and Compute  -z:s

g | Lorenzipynb X B lorenzpy X
. g ; . -
B + X0 0 » = C Code Python3 O |75 e solve_lorenz(signa=10.6, beta=s./3, rho=28.0):
ommunity Jupyterhub platform for e
>
g
g i=o(—x 9 max_t
5 A 10 N = 3
y=px-y-xz 1

users to directly operate on ESS- ‘Z )

et's change (g, #, p) with ipywidgets and examine the trajectories.

3 In [21: from lorenz import solve_lorenz
a a w=interactive(solve_lorenz,sigma=(0.0,50.0) ,rho=(6.6,50.0))
. w
3
e sigma 1000
267

Automation of data publication "

pipeline across repositories.

o eg. data on ESS-DIVE -> metadata
for NMDC

Related Identifiers to Support ’ - Jup)yterh\ ub
Linking Datasets and Citations "

Automated Data Quality Checking

Dedicated Storage platform for

synthesis/analysis (Ceph)

17
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Connect With Our Team!

https://ess-dive.lbl.gov E
ess-dive-support@Ibl.gov f

Support Helpdesk

WELCOME

~ To stay updated: E
(=) ess-dive-community@Ibl.gov
W @essdive
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