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Introduction:  Planetary scientists often rely on 

and reuse data from past and ongoing missions for 
their current research. This data comes from instru-
ments on orbital spacecraft, landers, and samples 
brought back from lunar missions. There are several 
places to find this data. Data from any NASA mission 
will be in one of the Planetary Data System’s (PDS) 
Nodes. The PDS is the formal archive for NASA mis-
sion data, as well as derived products from NASA-
funded planetary research [1]. There are six science 
discipline Nodes, including Atmospheres, Geoscienc-
es, Cartography and Imaging Sciences, Planetary 
Plasma Interactions, Ring-Moon Systems, and Small 
Bodies. Each of these nodes may have one or more 
different search interfaces to help scientists and other 
data users find the data they are looking for within the 
node or in other nodes. 

With multiple places to find data and ways to find 
it, this project was developed to explore which places 
planetary scientists most often use when finding data 
for their research, and their experiences accessing and 
using it. When planetary scientists look for data to use 
for their work, where, how, and why do they go to 
those resources? The aim of this project was to ex-
plore these questions through a survey of current users 
of planetary data. 

The FAIR Data Principles of findability, accessi-
bility, interoperability, and reusability have been 
gaining momentum as a way to assess data and data 
repositories in recent years with the original publica-
tion now cited over 1,000 times [2]. The utility, versa-
tility, and charm of the FAIR acronym help explain 
its popularity and application in a variety of fields 
including biology, life science, plant science, envi-
ronmental science, and other data-intensive sciences 
[3-6]. The original goal of these data principles was to 
promote machine-actionable data and metadata be-
cause of human limitations in data processing and 
also to allow for humans to spend more time doing 
original research while automating as much as possi-
ble [2]. Still, understanding human information-
seeking behavior makes data access and use better for 
humans as well as machines. 

After being submitted to the PDS, data should not 
just sit around forever. The importance of storing the 
data in a publicly accessible archive like the PDS is 
precisely so it can be available for reuse by scientists 
for future research. The results of studies like this one 
can be used to find the best way to make this data 

more easily accessible and usable by all potential fu-
ture users. 

Methods:  A survey was developed to assess 
planetary scientists’ experiences finding, accessing, 
and using data. While NASA’s Planetary Data System 
(PDS) is a common place to look for planetary data, 
the language of the survey was left intentionally neu-
tral to allow for scientists who might be using data 
from other agencies or archives. The survey was 
based on a set of interview questions that have been 
used to interview scientists dealing with Earth-
focused data [7]. These questions have been modified 
to be relevant to planetary data uses. The survey ques-
tions are formatted to match up with the FAIR data 
principles of findability, accessibility, interoperabil-
ity, and reusability.  

The following questions were asked in the survey: 
Job-related demographics 
1. What is your current job title? 
2. How many years have you been working in 

your current job? 
3. How many years have you been working with 

planetary spatial data? 
4. What is your highest level of education? 
Findability 
5. What tools or websites did you use to help 

you find the data? (PDS Data Search, a spe-
cific PDS node search tool (which one?), 
ESA’s Planetary Science Archive search 
tool, USGS PILOT, Map-a-Planet 2, other)  

6. Did the data have a persistent identifier (i.e., 
a long-lasting unique reference to an objects 
location) (e.g., DOI; PURL)? 

7. Did the data have metadata? 
8. Did you use the metadata to help you find the 

data? 
Accessibility 
9. How did you access the data? (Download, 

process before downloading (i.e., USGS Map 
Projection on the Web service), view only 
without downloading, other) 

10. If downloaded, what format were the data 
in? 

11. Was the data free? 
12. Did the data have use constraints (e.g., limi-

tations of use)? 
13. Was the metadata accessible? 
Interoperability 
14. Was the data in a useable format at time of 

download/access? 
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15. How was the data encoded?  
16. Was the data using encoding common to oth-

er data used in your research (i.e., same for-
mat)? 

17. Was the data machine-actionable (e.g., able 
to be processed without humans)? 

Reusability 
18. Did the data geographic scale or resolutions 

impact use of the data? 
19. Did the coordinate systems used impact use 

of the data? 
20. Did the metadata provide sufficient infor-

mation for data use? 
21. Were there any other issues with the data 

that impacted use of the data? 
Closing 
22. Please provide any other feedback about 

planetary spatial data fitness for use. 
These questions were entered into the survey 

software QuestionPro. The survey was publicized 
with announcements in the Lunar and Planetary Insti-
tute’s Planetary News e-mail newsletter, the Planetary 
Science Institute’s Planetary Exploration Newsletter, 
and on the Young Scientists for Planetary Exploration 
Facebook group.  

Preliminary Findings: There have been 39 re-
sponses to the survey at the time this abstract is being 
written. About half of the participants in the survey 
have found their data via the PDS search interface or 
a search tool hosted by one of the PDS discipline 
nodes, such as the Geosciences Node Orbital Data 
Explorer. Another quarter of the responses indicated 
use of the PILOT or Map-a-Planet 2 tools hosted by 
the USGS Astrogeology Science Center or the ESA 
Planetary Science Archive search tool. The remaining 
responses indicated they used some other way of find-
ing the data. These other ways included things such as 
individual instrument or mission websites, 
Google/Google Mars, and JMARS. 

Another question asks data users about what they 
do with data once they find it. Of the responses so far, 
~80% of users download data as they find it, and 10% 
each either process before download or use it online 
without downloading. However, 25% of respondents 
said that the data was not in a usable format at the 
time of download. Several other disciplines have data 
portals that automate transposing data at the time of 
download into common usable formats and this is 
functionality that could be built into these systems. 
70% of respondents said the geographic scale or im-
age resolution impacted use, and 51% said the same 
about the coordinate system(s) used. 13% said the 
metadata did not provide sufficient information for 
data use. 

There were a number of text responses to the 
question asking about issues with the data impacting 
its use, which can be used to make recommendations 
for future PDS format/interface update considerations. 

Some questions could clearly have been worded 
better, such as the one asking about “encoding” of the 
data, which confused many respondents who said they 
didn’t know what the question was asking. 

Future Work: Once the survey is closed, all re-
sults will be downloaded and analyzed. The full re-
sults of this survey will be published in a peer-
reviewed journal. This survey is a first attempt to un-
derstand the ways in which potential users of plane-
tary data discover and evaluate the data they wish to 
use. Future surveys could focus on specific PDS 
Nodes or search tools, or on certain aspects of the user 
experience.  
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