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Finding and accessing data and information
from NASA airborne and field investigations

is made difficult by storage in various

locations - some of it hard to locate. In

addition, accessing information is

complicated by the use of inconsistent terms

and definitions.

The Airborne Data Management Group
(ADMG) is currently building an inventory of
historical NASA airborne and field
investigations called CASEL the Catalog of
Archived Suborbital Earth science
Investigations. CASEL will help science data
users locate NASA investigation information
and data from one place no matter where
data is archived.

The construction of this inventory requires
curation of both data product an
investigation metadata to ensure high
quality information is shared with inventory
users. Metadata are included for
campaigns, platforms, instruments, partner
organizations, and other metadata
describing the context in which data are
collecte

Complications

Curating the metadata elements for the
various campaigns, platforms, and
instruments can be a tedious and intricate
task. While the curation was easier for some
elements, this was not the case for others.

Throughout the curation process, the ADMG
am came across several issues that
hindered the building of the inventory.
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What Made Curation Easier
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Lists of metadata curation complications and
dentification of what made the curation process easier

One example of not clearly stated metadata
was found while curating the information for
the Cloud, Aerosol and Monsoon Processes
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g Metadata Elements

Gathering accurate campaign, platform, and
instrument details for the inventory can be a
difficult process especially because of the
variety of definitions used in the Earth
science community for the same concepts.
One example of this is the concept of the
spatial and temporal resolution of an
instrument.

The spatial resolution is one of the more
difficult metadata elements to curate given
the variations in meaning among scientists.
To help us illustrate this point, we asked
several Earth scientists to define spatial and
temporal resolution.
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To ensure that CASEI has the best quality ~
metadata, each campaign goes through an
extensive review process. After one team

member curates the metadata, two separate

team members will each review it to make

sure the information is accurate an

formatted correctly.

During this process, we keep track of issues
or concerns with the data products and the
metadata. We use this information to work
with DAACs to create better policies and
procedures for the airborne and field data
management.

OPEN

Ashlyn Shirey (1), Stephanie Wingo (1), Shelby Bagwell (1), Camille Woods (1),
Deborah Smith (1), Rahul Ramachandran (2)

{1) The University of Alabama in Huntsville, (2) NASA Marshall Space Flight Center

PREZENTED AT:

A #~1 | FALL
W MEETING

s \ ¥

Online Everywhere | 1=17 December 2020




LG - iPosterSezsions com

A Bl

INTRODUCTION

Finding snd acceszing data and imformation from MASA airborme and feld mmvestigations iz made difficult by storage in varions
locations - some of it hard to locate. In addition, accessing information is complicated by the nse of inconsistent terms and
definitions.

The Airbome Data Management Groap (ADMG) iz ourenthy building an inventory of historical MASA airborne and field
investigations called CASEL: the Catalog of Archived Suborbital Eanth science Imvestigations. CASEI will help science data
usars locate MASA investigation mformation and data froem one place no matter where data is archived.

The construction of this inventory requires curation of both data product and imvestigation metadata to ensure hizh quality
information iz shared with inventory users. Metadata are included for campaigns, platforms, instruments, parmer organizations,
and other metadata describing the comtext m which data are collected.
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Draring the curation process, ADMC identifies many metadata jzznes that require improveament to contextual campaizn and data
product metadata These issues slow the ADMG effort and complicate the work
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Omne of the mam complications was the use of various definitions for terms in use by science teams across the different scientific
fields that carry out airbome and fisld investizations.

To address this iszne, ADMCG identified a set of formalized definitions for metadata terms to help make the process of boilding
the inventory eazier. This enables more efficient dizcovery and access to MASA observations by sllowing science data users to
zaarch for certain clearly defined metadata vahies.
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COMPLICATIONS

Curating the metadata elements for the various campaisns, platforms, and instruments can be a tedions and intricate tazk. While
the curation was easier for some elements, thiz was not the caze for others.

Throughout the curation process, the ADMG team came across several issnes that hindered the building of the imventory.

——  Missing or inaccurate metadata

———  Unclear metadata elements

—— Investigation data products not yet published or incompletely published
——  Inconsistent use of terminology or term definitions

——  Difficult to locate supplemental information

——  Broken information links or missing content

———  Data products were published at one DAAC and had consistent, high quality metadata

____ The same terminology was used and consgistently applied to all campaigns at the data
center

Supplemental information, whether from journal papers or technical documents, was
easy to locate and understand

Litr af. e i Vigetdiond dotd idemtificanion df mAal made the curating froceds earisr

Ome example of not clearly stated metadata was found while corating the mformation for the Cloud, Aerosol and Monzoon
Procezzes Philippines Expermment (CANMP2Ex) campsign. The cloud probes that wers uzed were generally refarred to az "SPEC
Cloud Probes" on the instrurment list on the campaism webaite.
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RSP MNASA P-3 Research Scanning Brian Caimns
Polarimeter (P1)
SPEC Cloud NASAP-3
Probes SPEC Lear Jet
SSFR NASA P-3 Solar Spectral Flux Peter
Radiometer Pilewskie
(Co-l)

Part of the inatramee [in fras CAMPIE:

Probes is ploral, so this indicates that multiple clowd probes were used, but it is not clear what the exact probes were. The only
information we have iz that they are mamifactured by SPEC, which is an instmument company. However, SPEC has many
different instraments identified as probes, so again it is not clear what instruments were nsed.

Without more informaton, we can not determine which specific SPEC cloud probes were used during the campaizn. MMore
rezaarch is needed to find the anzwer.

Izsues like this make cursting the metadata more difficult, but it is beneficial for science data nzers that we provide exact details
to the imventory.
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DEFINING METADATA ELEMENTS

Gatharing accurate campaisn platform, and instrument details for the inventory can be a difficnlt process espacially because of
the varety of definitions uzed in the Earth science community for the same concepts. One example of this is the concept of the
spatial and tempoeral resolution of an mstrument.

The spatial resolution iz one of the more difficalt metadata elements to corate given the variations in meaning among sclentists.
To help us illustrate thiz point, we asked several Earth scientists to define spatial and ternporal resolution.

Distance in X and Y length of an individual cell (and preferably most or
all cells) within a spatially continuous dataset.

The ability to resolve (spatial) details within specified dimensions in
one, two, or three unique directions.

The spatial distance between pixels or grid points.

The linear and/or angular spacing of a measurement.

Physical dimension in units of m of the distance between separate,
distinctly-measured units.

The smallest-sized feature that can be distinguished by a model or an
observing system.
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Timestep at which data is collected across a dataset.

The ability to resolve (temporal) details within a specified minimum
sampling time in one, two or three dimensions.

The time interval between measurements.

The sampling period, or its inverse, the update rate of a
measurement.

Distance in time between separate measurements of a specific
spatial unit.

The shortest temporal feature that can be distinguished by a model or
an observing system.

Sparia) and fempera! retelioian ddiimitiond provided By several Forek petaniiri in radmanie io 2a ADMG sy

For zpatial rezolution, some scientists stated that it was the spatial diztsnce or spacing between each point, while others zaid that
it was the size of the actual cell. Some responzes define it as the smallest faature resolved from the observing systern. While
these characteriztics are relatad, the multaple descriptions make it difficult to convey to users which = meant by the one term.

For temporal resolotion, most scientizts defined it as the tims betwicen each measurement. Others raferred to it as the temporal
features or defails that are resolved.

Spatial and temporal resolution iz often referred to 2z spatizl and temporal coverage such as listed tn the EQSDIS Gloszary
(https: (earthdata naza gov/learnuser-resources/ gloszaryFed-gloszary-2). However, many feel coverage i= not the same concept as
resolution.

Thesze examples highlight the need for more clarified definitions to enable conzistent information sharing. In uilding CASEL the
ADMG has ==t formalized definitions and built an information medel that consistently relates and applies the metadata to the
invemtory. Thiz allows for the mformation we collect to be handled in 2 more consistent way acress multiple campaims.
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The ADME ivfowmation sedsf whad fow the CASET tevedimry

Term Definitions:

Field Investipation: An obzervational study during which individuals‘programe/agencies/institations utilize preselected, specific
3ERs0rs oF 3ets of sensors to acquire targeted observations in a namral, non-laboratory setting in suppaort of commaon, clearky
defined, science or research objectives.

Platform: A structure item, or surface on which an instnament and/or instnament package can be placed for operation. Platforms
can be moving or stationary; permanent or temporary; and airbome, land-/ground-, or water-bazed. ADMG haz identified
platform types, guided largely by GCMD s Platform kevwords’ Category level

Instrument Package: All instruments operating on a platform. This may consist of a zingls or multiple individoal instnmments
and all their azzociated technology. The mstrument package uzed on a given platform can change over time, by deplovment, or
by fiald mvestigation, to support specific scienceresearch objectives or due to individual instrument fxilure. For airborme
platforms, the mstroment package is alzo often referred to as the instroment pavioad.

Continwous Data Collection Period (CDCF): A continuous pariod of data collection by a platform during which the instrument
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packazs iz operated. Continnous Data Collection Periods (CDCPs) are basad on the activity or operation of a platform, not on
individual instnoments comprismg the msmiment package on the platform.

To read more about ADMG s definitions visit the definition website:

hitps://earthdata naza goviesds impact/adme/'adme-definitions (https://'earthdata.naza goviesds ‘mpact'admg’sdme-definitions}
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SUMMARY

To enzure that CASED has the best quality metadata esch campaizn goes through an extensive review process. Afier one team

meamber curates the metadata, tovo separate team members will each review it to make sure the information is accurate and
formatted corractly.

Draring this process, we keep track of iszsues or concems with the data products and the metadata. We uze thiz mformation to
work with DA ACs to create better policies and procedures for the airbome and field data management.

Airborne Data

Management Group
ADMG

ADMG helps
with data
production and
dnwmanlqhﬁn;‘

Airborne
Scientists
EVS projects
&A missions

Direct-funded

missions

Blnin disgramt dHar Righhlphi the reletionhiy dmovg ADMG, MASd DALCE, and dirkowens Soicebisn.

Several iszues have been dizcovered during the CASEIL development process carried out by the ADMG.
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One major complicating izsue has besn the difficulty presented when metadata elements have several different terms or
definitions used across various scientific fislds. The example showm here of the tenms spatial and temporal rescltion of
instrmments, are just one of these cases. The definitions provided by several scientizts highlight the need for the use of more
universal definitions across the Earth Science scientific fislds.

The ADM tearn is tackling this izzus by deriving and v=ing formalized definitions and decizion trees in order to improve
matadats curation and information comrmnication for sirborme and field mvestigations, platforms, and mstaments. Through
this effort, the metadata collectad for the inventory will be conszistent acrosz every campaizn and will enable more efficient data
dizcovery and access to NASA observations by allowmg CASEI users to search for certaim clearly defined criteria and metadata
values.

The CASEI inventory user interface will ba available to the public in 2021.

To leam more about what ADMG does, visit this website:

httpe:/Vearthdata naza goviesdsimpact/adme (hitps: Yearthdata nasa gov/esdsimpact ‘adma)

And check out thess gther ADMG presentstions at ACGR:

= Improvements to Open Data Sharing of WASA Amrbome and Field Investization Drata - SY028-03, 9 December 2020
19:07 - 19:10 PET

* Development of a Suborbital Portal with End-TUsers and Data Archivers in hind - TN044-03, 16 December 2020 07:08 -
07:12 BET

» Improving Data User Accessibilicy to Investipation Motable Events - H140-0002, 14 December 2020 04:00 - 20059 PST
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ABSTRACT

The Airborme Data Management Group (ADMG) corates metadata that describe WASA's airborne and field campaizns, platforms
and instruments. This activity is vital to building a usafol imventory of sub-orbital Earth science data that improves data
dizscovery and access. During the curation process, many metadata issues were identified that required improvement to campaign
and data product metadsta In some cazes, locating the neaded metadata to add to the inventory was a simple process. For other
cazas, the information was hard to find. In addition, identifying accurate investigation and instrument details to add to the
inventory was especially complicated becausze of the vanety of definitions used in the Earth science community for the zame
concepts. Ome example of this i= the concept of instruments” zpatial and temporal resohition. The spatial resohrtion iz one of the
more difficult slements to curate given the variations in meaning across varioos discipliness. Clarified defimitions are nsedead to
anghle conzistency of information across campaigns and mstraments. In this presentation, we mtrodoce resulis from a survey of
acientists from various fields in which we asked for definitions of spatial and temporal resohition. Our survey results highlight
the importance of creating more universally acceptable definitions for certain metadata elements. By curating sub-orbital fi=bd
campaizns and instrument metadata ADMG iz enablng more efficient discovery and access to WASA observations by allowng
acience data users to search for certain clearly defined criteria and metadata vahaes.

11 /8710730 A-50 Ph



