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What is Open Science?

From NASA’s Open-Source Science Initiative (https://science.nasa.gov/open-science-overview) 
Transparent – Scientific process and results should be visible, accessible, and understandable
Inclusive – Process and participants should welcome participation by and collaboration with diverse 
people and organizations
Accessible – Data, tools, software, documentation, educational resources, and publications should 
be accessible to all (Findability, Accessibility, Interoperability, and Reuse -FAIR)
Reproducible – Scientific process and results should be open such that they are reproducible by 
members of the community

Transparent Inclusive Accessible

Findable
Accessible
Interoperable
Reusable

Reproducible

https://science.nasa.gov/open-science-overview


Why Open Science?

Credit: NASA ESDS.

Accelerating Scientific 
Discovery
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ARM Data Sharing Options

GIRI PRAKASH
ARM Data Center
ASR/ARM PI Meeting, 2023
https://arm.gov/
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ARM Data sharing to Other Repositories
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ARM provides metadata in internationally 
adopted standards for data sharing 

ISO 19115, FGDC, Schema.org (JSON-
LD), DublinCore, EML, etc.

Data Identifiers/DOIs: 
ARM uses a dedicated DOI prefix 
(10.5439) for all of its datastreams. These 
DOIs will be provided as part of the 
metadata records.

Data Acknowledgement: ARM will provide 
guidance for citing and acknowledging its 
data. 
ARM POC: Giri Prakash 



ARM Data sharing to Other Repositories
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Data Access:
Ensure the latest version of data available for users
Data endpoints are provided in the metadata
Direct link via API-based live data service

Provide access to data quality, plots, and other ancillary 
details
Options for users to get notified of any data quality changes 
or new data versions



Sample ARM metadata
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 Sample ARM metadata records can be fetched from:
https://adc.arm.gov/metadata/guc/sitemap.xml 

Example of HTML metadata page: https://www.archive.arm.gov/metadata/guc/html/30ecor.html 
The JSON metadata is embedded within the source

ISO metadata records are available as xml files:
https://www.archive.arm.gov/metadata/guc/xml/30ecor.xml 

Repositories and data portals can harvest ARM metadata records and make them available in their 
data portals using the above metadata records. By doing this, users will discover ARM data within the 
external portal but will be directed to ARM discovery or API endpoint for downloading the 
corresponding ARM data.

https://adc.arm.gov/metadata/guc/sitemap.xml
https://www.archive.arm.gov/metadata/guc/html/30ecor.html
https://www.archive.arm.gov/metadata/guc/xml/30ecor.xml


ARM Data in External Portals
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Here are some external portals that consumes ARM metadata in their portal:
MOSAIC portal: https://marine-
data.de/?site=data&qf=keywords.project.name%2FMOSAiC&qf=organisations.provider.abbreviation%2FARM 
IASOA: https://psl.noaa.gov/iasoa/dataataglance   
Arctic Data Federation: https://search.dataone.org/portals/polderdemo/Data 
DataOne: https://search.dataone.org/data 

https://marine-data.de/?site=data&qf=keywords.project.name%2FMOSAiC&qf=organisations.provider.abbreviation%2FARM
https://marine-data.de/?site=data&qf=keywords.project.name%2FMOSAiC&qf=organisations.provider.abbreviation%2FARM
https://psl.noaa.gov/iasoa/dataataglance
https://search.dataone.org/portals/polderdemo/Data
https://search.dataone.org/data


Open Science Tools and Activities



Software to Bridge Communities

Data sharing can be hard!
Share metadata to link to data between organizations
Unlikely that all these organizations are going to change their processes and data formats to a common 
standard

Sharing software is easy!
Come to a standard in the software space
Transparent processing
Consistent processing between organizations
Contributions that impact a broader community

Py-ART Usage (10 Years)

ACT Usage (4.5 Years)



Early Open Aerosol Success!

PySP2 - https://github.com/ARM-DOE/PySP2
Python package for processing and 
visualizing SP2 data
Open and transparent processing that 
ARM is now using for processing SP2 
data
Received contributions from non-ARM 
funded researchers that then benefit ARM 
and the broader community

Art Sedlacek and Bobby Jackson

https://github.com/ARM-DOE/PySP2


Atmospheric data Community Toolkit (ACT)

Python library for working with time-series data from atmospheric research instrumentation

https://github.com/ARM-DOE/ACT 

https://github.com/ARM-DOE/ACT


ARM and EPA Ozone Data

lat_lon = '-106.994245,38.9504,-
106.959845,38.97245’

results = 
act.discovery.get_airnow_bounded
_obs(
  token, '2021-09-01T00', 

'2021-09-23T23', lat_lon,
    'OZONE,PM25', data_type='B'
)

Achieve a better 
understanding of 
measurement 
performance 



What is the Open Radar Stack? How do we Collaborate?
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The key concept – 
interoperability, not necessarily 
one language or tool

Discussions 
+ Support on 
the Open 
Radar Forum

Slides Courtesy of Max Grover



How do we continue grow our Open Radar community?
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Support of existing users
Continue to improve outreach + 
examples
Encourage contributions

New features
Support of xarray/cfradial2 data 
model– aligning with Pangeo 
ecosystem
New cookbooks focused on working 
with ARM + other data

Outreach opportunities
Conferences (ERAD, AMS Radar, AMS 
Annual)
Regional workshops
SciPy

Slides Courtesy of Max Grover



Open Aerosols?

Could we move towards an OpenAerosol movement to open up and 
share resources across researchers and organizations?

It doesn’t have to be Python-based, although there is a lot of value there
Host repositories of open Igor codes as well!

Credit: NASA ESDS.

Accelerating Scientific 
Discovery



Questions


