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Embodying a Welcoming Community

We put people first and do our best to recognize, appreciate, and 
respect the diversity of our contributors. We welcome 

contributions from everyone who shares an interest in scientific 
software and cybertraining, and wants to contribute in a healthy 

and constructive manner within our community.1

We would like to acknowledge that the land we occupy today has 
served as a site of Indigenous peoples, specifically the Ramaytush 
Ohlone people.

1. Adapted from the EarthCube community.



Agenda

● Welcome: 
○ Christine Kirkpatrick, UC San Diego

● Overview: 
○ Kenton McHenry, U of Illinois at Urbana Champaign

● Tech Update: 
○ David Valentine, UC San Diego

● Use cases
○ Deep Ocean Observing: Karen Stocks, UC San Diego
○ Low-temperature geochemistry: Tao Wen, Syracuse U,  

Shuang Zhang, Texas A&M 
○ Ecological Forecasting: Freya Olsson & Quinn Thomas, Virginia Tech; 

Carl Boettiger, UC Berkeley 
● Questions



The NSF EarthCube Program started around 2012 to advance 
cyberinfrastructure in support of geoscience research 

● Funded roughly 95 efforts to date

● Develop tools, data resources, infrastructure, standards, e.g. data sharing, data 
interface standards, data wrangling, workflows, analytics, reproducibility



Lessons Learned Towards a Successful Community Effort

● The criticality of a Code of Conduct!!
● Accepting the sentiment captured in the saying “do not build it expecting us to 

come”
○ The need to remove oneself from the equation (e.g. pushing ones own software)
○ Leverage!  Do not rebuild!
○ Work with the community, align different directions, promote and support directions that have 

the greatest potential for impact
○ Maintain and promote a deliverable focused mindset
○ Always try to help

● Sustainability means exactly that, sustainability
○ Adopt an approach that could have the potential to be self-driven by a community



  <html>
  <head>
    <title>NCDC Storm Events Database</title>
    <script type="application/ld+json">
    {
      "@context":"https://schema.org/",
      "@type":"Dataset",
      "name":"NCDC Storm Events Database",
      "description":"Storm Data is provided by the National Weather Service (NWS) and contain statistics on...",
      "url":"https://catalog.data.gov/dataset/ncdc-storm-events-database",
      "sameAs":"https://gis.ncdc.noaa.gov/geoportal/catalog/search/resource/details.page?id=gov.noaa.ncdc:C00510",
      "identifier": ["https://doi.org/10.1000/182",
                     "https://identifiers.org/ark:/12345/fk1234"],
      "keywords":[
         "ATMOSPHERE > ATMOSPHERIC PHENOMENA > CYCLONES",
         "ATMOSPHERE > ATMOSPHERIC PHENOMENA > DROUGHT",
         "ATMOSPHERE > ATMOSPHERIC PHENOMENA > FOG",
         "ATMOSPHERE > ATMOSPHERIC PHENOMENA > FREEZE"
      ],
      "license" : "https://creativecommons.org/publicdomain/zero/1.0/",
      "hasPart" : [
        {
          "@type": "Dataset",
          "name": "Sub dataset 01",
          "description": "Informative description of the first subdataset...",
          "license" : "https://creativecommons.org/publicdomain/zero/1.0/"
        },
        {
          "@type": "Dataset",
          "name": "Sub dataset 02",
          "description": "Informative description of the second subdataset...",
          "license" : "https://creativecommons.org/publicdomain/zero/1.0/"
        }
      ],

https://github.com/ESIPFed/science-on-schema.org 

https://github.com/ESIPFed/science-on-schema.org


Repositories Using Science on Schema
● 26 repositories: 

○ AquaDocs, OpenTopography, IRIS, Environmental Data Initiative, Biological and Chemical 
Oceanography Data Management Office, Consortium of Universities for the Advancement of 
Hydrologic Science, Inc.(CUAHSI), IEDA (Integrated Earth Data Applications), UNAVCO, 
IODP Site Survey Databank, Balto, Linked Earth, Linked PaleoData, IRIS, UCAR, 
opencoredata, Magnetics Information Consortium (MagIC), Neotoma, earthchem, xdomes, 
National Ecological Observatory Network (NEON), Resource Registry, UNIDATA, Rolling Deck 
to Repository Program (R2R), Geocodes Demo Datasets, U.S. Antarctic Program Data 
Center, Decade, CReSIS, and DesignSafe



● 80 submissions over 3 years with 40 accepted 
● Publication in collaboration with AGU as well as leveraging JupyterHub
● Many insights into the future of notebooks replacing PDFs for publication

○ The need for runnability of the final submission!
○ The need to provide style templates
○ The need to support multiple notebook types (e.g. Jupyter, R Markdown)



Potential of GeoCODES



NSF CSSI Frameworks: DeCODER
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Geoscience Cyberinfrastructure for Open 
Discovery in the Earth Sciences (GeoCODES)

Democratized Cyberinfrastructure for Open 
Discovery to Enable Research (DeCODER)



DeCODER Goals and Activities

● Gleaner community
● Extending Schema.org
● Portal customization and deployments
● Graph Search

○ Data Integration
● Linking tools with data

○ Notebooks as scholarly objects
○ Crawling tools

● Community Support & Engagement
○ Support for smaller repositories



David 7-8 min

Tech update

Let’s get Geeky



Focus

Decoder/Geocodes
● Improve the geocodes stack

○ Docker Stacks managed by a container 
management system (Portainer)

● Implement repeatable workflows for 
data ingest

○ Using Dagster to create repeatable 
workflow

Community
● Gather Requirements
● Create tools to import/ingest a 

communities datasets
● Improve Reporting





Dagster UI



Creating workflows as code using Dagster 
enables DeCoder/Geocodes to 
● Automate formerly manual SOS extraction 

from web pages listed in sitemaps, and 
transformation to a knowledge graph

● Expand information checks on knowledge 
graphs

● Provide reporting for community sources



Workflows
Presently, each source is one workflow. All sources are run for a 
community, so we duplicate effort. 

● Harvest, and create ‘Release’ files
● Upon creation of a release file, sensors should trigger

○ Verify. 
■ Each community may have differing expectations, so we are working on 

adding this in a customizable form
○ Load to graph. There may be different software stacks
○ Reports. We should be able to share reports to better improve
○ Additional Validation steps as to how the system performs.

Use sources: A, B
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Reporting Based on a Communities Graph



Plan

Decoder/Geocodes
● Complete data ingest refactoring
● Validation of SOS using community 

requirements 
● Modify Geocodes UI to handle 

community requirements
● Create workflows that can be used to manage 

community data
○ Allow for communities to create 

communities
● Complete Tools UI

Community
● Implement community 

requirements
○ Depth
○ Spatial

● Provide reporting on community 
requirements

● Implement integration
● Provide tools for communities to 

manage their community portal
○ Add datasets
○ Add tools



USE CASE: Deep Ocean Observing



Biodiversity
Baselines

Genetic
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Climate Change

Hazards
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Planning
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Fishing

Oil and Gas

Marine Protected Areas

Management Drivers

Seabed Mining



Globally Distributed Data



Partner: Deep Ocean 
Observing Strategy (DOOS)

www.deepoceanobserving.org

A globally integrated network of networks 
to observe the deep ocean effectively in 

support of science, policy, and planning for 
sustainable oceans.  



The DOOS Network
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Operating across defined 
working groups

Implementing a Deep Ocean Observing Strategy (iDOOS)

Observing & 
Exploration Networks

Argo (Core, BGC, Deep)
Challenger 150 (DOSI/SCOR)
COBRA
EMSO
GEO BON
GO-SHIP
iAtlantic
MBON
NDSF/UNOLS
NOAA Ocean Exploration
OceanSITES
OECI
ONC
OOI
REV Ocean
Schmidt Ocean Institute
JTF SMART Cables
SOOS/SOCCOM
TPOS 2020
US-IOOS

Data & Modelling
CI Networks

CCHDO
CLIVAR GSOP
CLIVAR/OMDP & CMIP
ECCO
EMODnet
ESIP/MDC
Esri
FathomNet
IODE/ODIS
IRIS
ISA DeepData
Mercator Ocean
OBIS
OBPS
OceanPredict
Seabed 2030

Management
& Policy Users

AtlantOS
DOSI
GEO-BluePlanet
GOOS
Internat. CLIVAR
InterRidge
ISA
IUCN
POGO
UN Decade
UN Global Compact
U.S. CLIVAR
U.S. OCB
U.S. Sanctuaries
        & Monuments

within the Global Ocean Observing System (GOOS)



The Ocean Info Hub

● a UN Decade of Ocean Science Programme
● building a sustainable, interoperable, and inclusive 

digital ecosystem for ocean data

● by connecting existing local, national, and regional digital 
systems and infrastructures…with a schema.org based 
architecture

 



First priority: adding Depth to science on schema.org

This Not (just) this 



Expanding schema to cover critical deep ocean discovery 
concepts
● DEPTH

● habitat types, 

● sampling platforms & devices,

● parameters

Supporting uptake by data 
repositories & supporting DOOS 
working groups



USE CASE: Low-temperature Geochemistry

Tao Wen
Syracuse University

Shuang Zhang
Texas A&M University



Low-temperature 
geochemistry results from 
complex processes 
occurring within its 
corresponding watershed, 
regulated by a wide array 
of variables.

Credit to Xiaomeng Fu



E et al. STOTEN (2023)

High-dimensional data 
from multi-disciplines



Data Life Cycle

Credit: Madison Hunter | The data 
science project lifecycle.



DeCODER 



DeCODER 



Geomorpho90m



Geomorpho90m



Ongoing Work

● Indexing critical data resources on individual websites

Amatulli et al. ESSD (2022)



Ongoing Work

● Indexing PANGAEA data resources that are essential to low-T geochemistry 
and Earth surface processes research



USE CASE: Ecological Forecasting

Quinn Thomas
Virginia Tech

Carl Boettiger
UC Berkeley

ecoforecast.org 



USE CASE: Ecological forecasting



USE CASE: Ecological forecasting



USE CASE: Ecological forecasting

What makes ecological forecasting an exciting use-case?
- Critical need to be able to discover past forecasts to evaluate with new data
- The dataset is continuously updated as new forecasts are generated
- Focus on cloud storage to support the evolving dataset
- Multiple concepts of time (time being forecasted and time that forecast was 

generated) and emphasis on uncertainty quantification
- Emerging community of practice so opportunities to shape the standards for 

describing and archiving forecasts.





USE CASE: Ecological forecasting







USE CASE: Ecological ForecastingChallenge
themes



2⃣2⃣2⃣ teams have produced 2⃣,2⃣5⃣2⃣,6⃣7⃣2⃣ forecasts



USE CASE: Ecological forecasting

How do we describe, archive, and discover these forecasts from different 
ecological systems and scales?

https://stacspec.org/enhttps://doi.org/10.1002/ecs2.4686

Set of linked json files

https://stacspec.org/en
https://doi.org/10.1002/ecs2.4686








https://radiantearth.github.io/stac-browser/#/external/raw.githubusercontent.com/eco4cast/challenge-catalogs/main/catalog.json?.la
nguage=en

https://radiantearth.github.io/stac-browser/#/external/raw.githubusercontent.com/eco4cast/challenge-catalogs/main/catalog.json?.language=en
https://radiantearth.github.io/stac-browser/#/external/raw.githubusercontent.com/eco4cast/challenge-catalogs/main/catalog.json?.language=en


DeCODER for Climate and Health
● Global Center on Climate Change, Water, Energy, 

Food, and Health Systems (GC3WEFH) - funded by 
NIH/NIEHS; PI: Wael Al-Delaimy, UC San Diego

● Partners: UCSD, UCSF, Texas A&M, University of 
Jordan, Hashemite University, The Royal Science 
Society in Jordan, Climate Action Network

● DeCODER to present data related to climate, health, 
water, energy, food especially in the Azraq basin of 
Jordan

○ Supporting modeling
○ Data collection for engagement and research teams

● DeCODER & GC3WEFH overlap - Kirkpatrick & 
Zaslavsky co-leading Data Core, David Valentine, 
data integration

This work funded by an NIH, NIEHS grant #1P20TW012709-01. Image sources: Occupying wide open spaces? Late Pleistocene 
hunter–gatherer activities in the Eastern Levant - Scientific Figure on ResearchGate. Available from: 
https://www.researchgate.net/figure/Map-of-the-Azraq-Basin-showing-the-extent-of-this-hydrological-system-in-eastern-Jordan_fig1_283
040843; MIGRANTS, ASYLUM SEEKERS AND REFUGEES IN JORDAN, 2017 - Scientific Figure on ResearchGate. Available from: 
https://www.researchgate.net/figure/Refugee-camps-and-settlements-in-Jordan-Source-UNHCR-2018c_fig3_325594771

https://www.researchgate.net/figure/Map-of-the-Azraq-Basin-showing-the-extent-of-this-hydrological-system-in-eastern-Jordan_fig1_283040843
https://www.researchgate.net/figure/Map-of-the-Azraq-Basin-showing-the-extent-of-this-hydrological-system-in-eastern-Jordan_fig1_283040843


Questions


