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Introduction: The Planetary Data Ecosystem
(PDE) Independent Review Board (IRB) was chartered
by NASA in late 2020 to conduct a comprehensive
review of the newly-named Ecosystem. The goals of
this review included defining the Ecosystem,
identifying missing or redundant elements, and
providing findings and prioritized recommendations.
In April 2021, the IRB released its report [1]. The
scope of the IRB and its final report was very broad
and included 67 Findings and 65 Recommendations.
One of the main recommendations was for NASA to
institute some form of an assessment or analysis group
or other entity charged with the goal to establish and
maintain effective, on-going, multi-way
communication between NASA and the broad
planetary science community. NASA chose to institute
the position of Chief Scientist for the Planetary Data
Ecosystem. “As part of its effort to preserve planetary
science data for generations to come, NASA has
selected Moses Milazzo to be the first chief scientist
for the Planetary Data Ecosystem (PDE). This newly
created role provides an independent link between the
larger PDE community, the Planetary Data System
(PDS) and NASA Headquarters, and also refines and
represents the PDE to NASA,” [2].

IRB Core Values: The IRB began its review with
establishing a set of Core Values that we would adhere
to both during the review and within our
Recommendations. These Core Values are:

● First, do no harm: Avoid the law of
unintended consequences.

● FAIR: Facilitate participation in the PDE
by adhering to FAIR data principles of Findability,

Accessibility, Interoperability, and Reusability.
● Open: Advocate open science practices,

including open access, open data, open code, open
software/tools, and others.

● Collaborative: Encourage international
collaboration. Welcome new participants from both

inside and outside the professional space
exploration community.

● Effective: Provide timely, useful support to
user communities, especially data producers.

● Practical: Pursuit of ideal solutions may
sometimes leave the Ecosystem with no solution at all

rather than a solution that is sufficient.

As NASA’s First Chief Scientist for the Planetary Data
Ecosystem (“CS-PDE,” “CS,” or “Chief Scientist”),
these Core Values are incredibly important to me and
will always be considered when I am engaging with

the Ecosystem and with NASA’s Planetary Sciences
Division.

Recommendation Groups: The highest priority
recommendations fall into three main groups:

● Develop the Ecosystem
● Address Data Preservation Needs
● Address Barriers to Use and Development

Group 1: Develop the Ecosystem:
● Establish a sustained, community-led

coordinating organization for the PDE that
mirrors the other Planetary Assessment or
Analysis Groups, reports to the Planetary
Science Advisory Committee, and meets
regularly. (Note that at least for the first
several years, the Chief Scientist for the PDE
will fulfill this responsibility.)

● Refine the full scope of the Planetary Data
Ecosystem and build community consensus
around it. The responsibilities,
accountabilities, governance, and service
levels for elements of the Ecosystem that are
funded by NASA Planetary Science Division
should be clearly defined.

● The prioritized goals and scope of PDS need
to be carefully and explicitly defined and
clearly articulated to the community. The
differing responsibilities and expectations of
the data preservation mission versus
distribution of usable data need to be
clarified. PDS and other elements should not
be given unfunded mandates.

Group 2: Address Data Preservation Needs:
● Establish an archive for planetary radar data

either within the PDS Small Bodies Node or
separately. Time is of the essence to prevent
irretrievable data loss.

● Establish a requirement for the preservation
of mission-supported laboratory analyses of
returned sample material. Require data
preservation with appropriate metadata in an
approved archive or repository for data
produced by laboratory analysis of returned
samples supported by ROSES Data Analysis
Programs.

● Establish a carefully crafted strategy to
identify and prioritize the data preservation
needs of the planetary science community that
are not currently being addressed.

● Consider ways of archiving outside of the
PDS that are amenable to creating FAIR and
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standards-based archives of these growing
data sets.

Group 3: Address Barriers to Use and
Development:

● Include early funding for mission data
acquisition, processing, and archiving of data
and foundational data products so that they
are planned well in advance of data
acquisition.

● Training and outreach
○ Develop outreach to user

communities within the Planetary
Data Ecosystem, assess user needs,
and develop focused educational and
documentation materials that meet
highest-priority needs.

○ Provide regular, accessible, and
effective training programs for
researchers, data producers, mission
specialists, and others who need to
archive with the PDS. Address data
preparation from the perspective of
reusability and interoperability, such
as the Earth Science Data Systems
Working Group (ESDSWG) Data
Product Development Guide
(DPDG) for Data Producers.

○ Expand opportunities for
intermediate to advanced technical
training in topics related to
accessing, using, and processing
planetary data.

● Support the delivery of higher-level and
analysis-ready data products in
well-documented and broadly used protocols
and formats.

● Broaden support across the Ecosystem for a
wider variety of data and information
formats, such as engineering data; data
models; sound and imaging data; and
physical collections attached to planetary
missions.

● Expand intra- and inter-agency efforts to
ensure that best practices, lessons learned,
and appropriate technologies are shared and
implemented across Planetary Data
Ecosystem elements.

● The Planetary Data Ecosystem should
regularly assess the Findability, Accessibility,
Interoperability, and Reusability (FAIR) of
data across each PDE element for
machine-actionable access to data.

Chief Scientist Goals, The First Year: My goals
for the first year in this position will be to:

1. Help NASA make sure the high-urgency
archival needs are addressed as quickly as
possible;

2. Establish regular CS-PDE meetings with
Ecosystem elements such as PDS, the AGs,
specific community groups such as the Open
Planetary group, media and education
engagement groups, and others;

3. Engage with Ecosystem community members
who are not represented by those groups in #2
through attendance at various meetings
including LPSC, AGU, DPS, and others.

4. Discuss with NASA PSD the need for
additional funding for things like (this is not
an all-inclusive list):

a. data archeology, preservation,
archival, and accessibility
improvements, especially for
individual scientists, media
representatives, and educators;

b. data use and data preservation
training;

c. expanding what is possible to
propose under PDART or
PDART-like programs (such as
engineering data archival, model
code and model inputs and outputs
where appropriate, and others).

5. Refine the definition of and description of the
Planetary Data Ecosystem in a (series of)
White Paper(s) and presentations to NASA
and the Ecosystem community so that we all
have similar understanding of this important
concept.
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