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● NASA Earth Science Data Systems (ESDS) Program

● Airborne Data Management Group (ADMG)

● Earth Science Data and Information System (ESDIS)

● Distributed Active Archive Centers (DAACs)

● Common Metadata Repository (CMR)

Multi-Team Collaboration
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● NASA ESD: 50+ year history of suborbital field 
observation investigations/campaigns

● Heavily utilized by original science teams
○ Rarely explored beyond initial funding cycle(s)

○ Archived with limited capacity for search/discovery

● Advancing metadata records, data discoverability, 
and open science priorities

○ Critical juncture for multiple ongoing efforts:  

■ CMR, CASEI, SOOT

Non-Satellite data for Earth Science
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CMR is a highly performant, constantly evolving system cataloging metadata records for Earth Science data, servies, 
tools, and variables.  All metadata records are registered, validated, updated, discoverable, and accessible via APIs.

Since NASA is a member of the Committee on Earth Observation Satellite (CEOS), CMR also includes metadata for 
dozens of other CEOS agencies - and recently NOAA also announced adopting the CMR for NESDIS holdings.

Common Metadata Repository (CMR)

Supports satellite data very, very well… but suborbital data, not so much…
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Sub-Orbital Order Tool (SOOT)
One example of many DAAC-developed resources for non-satellite data; developed by the Atmospheric Science Data 
Center (ASDC) to support complex metadata inquiries based on instruments, variables, data flags, and other criteria far 
exceeding the current capacity of CMR.

SOOT provides data subsetting as well as a merge service that transforms data products into analysis-ready data.

There are many DAAC-specific tools across ESDIS…but these are only available at single DAACs…
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ASDC SOOT Power User Interface

asdc.larc.nasa.gov/soot/power-user
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Catalog of Archived Suborbital Earth 
Science Investigations (CASEI)
CASEI is a multi-faceted resource for contextual metadata on field campaigns, platforms, instruments, and their 
relationships to geophysical concepts.  The system includes backend database, web-based discovery portal, and fully 
documented API.

Purpose-built response to user needs; independent from, but linked to, NASA’s airborne and field data repositories.

DAAC-independent capacity, but presently still a separate entry point…
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NASA CASEI Homepage

impact.earthdata.nasa.gov/casei/ 
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NASA Suborbital Earth Science Data
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   CMR    CASEI    SOOT

Benefit

NASA-wide, well 
documented, metadata 
published when data 
products published

Purpose-built for 
airborne and field 
needs, across all DAACs

Specific subsetting, 
merge services, 
standardized community 
variable names and 
conventions

Challenge
No support for crucial 
airborne and field data 
contextual information

Separate resource, 
curation takes time, not 
integrated across ESDIS 
(yet)

Limited number of 
campaigns, only 
available at ASDC
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Kinda feels like…

source:  https://xkcd.com/927/
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Earthdata Unification
● Large-scale effort to refine, simply access across data

holdings stewarded by NASA ESDIS.

● Tools from individual DAACs would benefit users
across ESDIS, but are generally specific for holdings
at single repository due to needed metadata
beyond CMR

● ESDS recommendation to infuse CASEI functionality
across ESDIS

○ Leveraging unification to also support

broadening applicability of DAAC-specific tools, like SOOT
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Metadata Mapping Approach
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● CMR needs to be updated (or augmented) to 
accurately represent contextual information within 
metadata schema(s)

● Analyze CASEI and SOOT data models/schemas, 
map each element to any CMR elements 
corresponding to the same conceptual entity
○ CASEI:  Multiple levels of metadata
○ SOOT:  Support subsetting, merging
○ CMR:  Various UMM profiles

● Details of aligning elements
○ Conditionals/caveats for nearly-aligning elements

● Established a new suborbital schema (draft) for CMR
○ Only includes CASEI campaign level metadata

Simplified schematic of CASEI 
metadata model
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● CMR needs to be updated (or augmented) to 
accurately represent contextual information within 
metadata schema(s)
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map each element to any CMR elements 
corresponding to the same conceptual entity
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SOOT Element CMR (UMM) Element

DataCollection/ProjectAcronym UMM-C:  Project/ShortName

VariableExtendedMap/VariableName UMM-V:  Variable/Name

SOOT General User interface:  variable search and 
subsetting functionality

SOOT Power User interface: merge service



National Aeronautics and
Space Administration

Metadata Mapping Approach

AMS 25・14B.1・New Orleans・16 Jan 2025

● CMR needs to be updated (or augmented) to 
accurately represent contextual information within 
metadata schema(s)

● Analyze CASEI and SOOT data models/schemas, 
map each element to any CMR elements 
corresponding to the same conceptual entity
○ CASEI:  Multiple levels of metadata
○ SOOT:  Support subsetting, merging
○ CMR:  Various UMM profiles

● Details of aligning elements
○ Conditionals/caveats for nearly-aligning elements

● Established a new suborbital schema (draft) for CMR
○ Only includes CASEI campaign level metadata

Simplified schematic of CASEI 
metadata model



National Aeronautics and
Space Administration

Metadata Mapping Approach

AMS 25・14B.1・New Orleans・16 Jan 2025

● CMR needs to be updated (or augmented) to 
accurately represent contextual information within 
metadata schema(s)

● Analyze CASEI and SOOT data models/schemas, 
map each element to any CMR elements 
corresponding to the same conceptual entity
○ CASEI:  Multiple levels of metadata
○ SOOT:  Support subsetting, merging
○ CMR:  Various UMM profiles

● Details of aligning elements
○ Conditionals/caveats for nearly-aligning elements

● Established a new suborbital schema (draft) for CMR
○ Only includes CASEI campaign level metadata



National Aeronautics and
Space Administration

Metadata Mapping Approach

AMS 25・14B.1・New Orleans・16 Jan 2025

● CMR needs to be updated (or augmented) to 
accurately represent contextual information within 
metadata schema(s)

● Analyze CASEI and SOOT data models/schemas, 
map each element to any CMR elements 
corresponding to the same conceptual entity
○ CASEI:  Multiple levels of metadata
○ SOOT:  Support subsetting, merging
○ CMR:  Various UMM profiles

● Details of aligning elements
○ Conditionals/caveats for nearly-aligning elements

● Established a new suborbital schema (draft) for CMR
○ Only includes CASEI campaign level metadata

Simplified schematic of CASEI 
metadata model

Draft CMR Suborbital Schema:

● Campaign Short Name
● Campaign Long Name
● Campaign Alias
● Description
● Temporal Extent
● Location Keywords
● Seasons of Study
● Focus Area
● Geophysical Concepts
● Mission
● Campaign DOI
● Campaign Progress
● Total Data Volume



Levels of Metadata
CASEI includes detailed metadata not only at Campaign 
Level, but also:

● Deployment Level
● Intensive Operation Period (IOP) Level
● Significant Event (SE) Level
● Platform Level
● Instrument Level
● Relationship Level (links 

Campaign-Deployment-Platform-Instrument)
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Ongoing Efforts & Challenges
Earth Science Data Systems’ Web Unification Initiative

● Large-scale effort to unify, refine, and simplify access across holdings stewarded by 
the DAACs within ESDIS

● Earthdata web unification project
○ Assessment, deduplication of tools and services  

● New NASA Earthdata web presence
○ Consolidated landing pages: datasets, field campaigns, platforms, instruments
○ Less-visible refinements to underlying metadata
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earthdata.nasa.gov
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Ongoing Efforts & Challenges
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NASA’s Airborne & Field Data Resource Center

● ESDS Airborne and Field Data Workshops (2022, 2024)
○ Common feedback: overwhelming entry points, sprawling nature of information and 

resources

● Airborne and Field Data Resource Center (AFDRC) streamline access to tools &  resources

● Siloed practices, tools, and resources have great potential to serve wider communities, 
if the broader ecosystem of NASA’s CMR and Earthdata infrastructure can leverage 
DAAC-specific capabilities
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Next Steps + Vision
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● CASEI formal transition to ESDIS
○ ADMG created as SNWG solution; ESDS: infuse CASEI 

functionality into ESDIS operations
○ Goal: eliminate need for multiple entry points

● Support SOOT and other DAAC-specific tools
○ Airborne Data Visualizer at ORNL DAAC
○ Field Campaign eXplorer (FCX) at GHRC
○ AppEARS at LP DAAC
○ Vertex at ASF DAAC

● Simplifying virtual collections of data products across 
repositories and cloud-based archives 
○ Collected by a single Facility Instrument
○ Originating from a single field investigation
○ Collected via particular NASA funding vehicles

Melding the metadata will enable greater utility for more science 
users and lessen the burden of developing generalizable tools
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CASEI

impact.earthdata.nasa.gov/casei/

EARTHDATA

earthdata.nasa.gov

SOOT

asdc.larc.nasa.gov/soot/power-user 

AFDRC

earthdata.nasa.gov/centers/afdrc

Thank you!
Contact:

Stephanie.M.Wingo@nasa.gov

AFDWG:

suborbital@lists.nasa.gov


