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NASA ACCESS and AWS Open Data Registry

* Advancing Collaborative
onnections for Earth System
cience (2019)

« Machine learning
« Enabling science in the cloud

High-value open-source tools

 AWS Open Data Registry

» Free access first two years, renew
annually thereafter
« Storage only (S3 bucket)

NASA-AWS budget for data staging
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Description

This is an updating archive of radio occultation data using the transmitters of the
Global Navigation Satellite Systems (GNSS) as generated and processed at the COSMIC
DAAC, the Jet Propulsion Laboratory of Caltech, and the Radio Occultation
Meteorology Satellite Application Facility (ROM SAF).

This dataset is funded by the NASA Earth Science Data Systems and the Advancing
Collaborative Connections for Earth System Science (ACCESS) 2019 program

Update Frequency
The dataset is updated monthly for JPL and CDAAC contributions anly.
License

A Creative Commons open-use licence (https://www.ucar.edu/terms-of-use/data)
applies to the data contributed by UCAR; the EUMETSAT Data Policy
(https://www.eumetsat.int/eumetsat-data-licensing) applies to the data contributed by
the ROM SAF; and a creative commons license
(https://creativecommmons.org/licenses/by/4.0/legalcode) applied to the data
contributed by the NASA JPL of the California Institute of Technology. The source of
the data is designated in the attribute 'processing_center' and the license in the
attribute 'data_use_license’
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GNSS RO Data in the AWS Cloud

Resources on AWS

Description
Three types of data exist in a directory hierarchy that includes the
contributing processing center, the radio occultation mission, the file
type, and the date: (1) Calibrated excess phase (calibratedPhase), a type
of level 1b data product; (2) retrievals of bending angle, refractivity, dry
temperature and dry pressure (refractivityRetrieval) as functions of
geopotential height, a type of level 2a data product; and (3)
atmospheric retrievals of pressure, temperature, and water vapor as
functions of height icRetrieval), a type of level
2b data product. In addition, a suite of JSON files containing the records
that constitute of database of the contents of the archive. A utility to
build a DynamoDB database based on these records can be found in the
Github utilities.

Resource type
53 Bucket

Amazon Resource Name (ARN)
arn:aws:s3:::gnss-ro-data

AWS Region
us-east-1



Our goals: Dispersed usage of RO data

 Manifest RO data in the cloud

» Uniform, self-documenting data formats
« All available RO data
* As many independent processing centers as willing

 Tutorial demonstrations
» Cross-center inter-comparison
* Process studies
* RO reanalysis: For example, ROPP or ROARS
« Data assimilation: JEDI-FV3 by Hailing (UCAR/JCSDA)

» Outreach workshops

* IROWG-9 (September, 2022)
 NCAR (August, 2023)
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Processing at AER

http://github.com/gnss-ro/aws-opendata/

UCAR
Reformatter
AER

UCAR data

AWS

staging Open

JPL data JPL reformatter A D‘t"ta
data and Registry:
| database earth-ro-

data

ROM SAF
reformatter

ROM SAF data
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Data formats

« Community consultation: AER, UCAR, JPL, ROM SAF, Spire

» Excess phase — “calibr
* Time, phase, amplitude
« Tracking algorithm, nav bit

* Bending angle & refrac
« Bending angles, impact p
« Raw bending, calibrated b

* 1DVAR retrieval — “atm

« Temperature, pressure, hu

* Innovations:
» Uniform across missions
« Archive RINEX-3 observati
» Pointers to data licenses (|
- Pointers to retrieval algorithms (digital object identifiers)

I‘al, dry pressure
Nt point




Holdings and database

« 20,169,932 occultations, 13.6 TB

 Live upd
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Tutorial demonstrations

* Querying the DynamoDB
database

* Inter-center comparison

* Tropopause analysis
(soon)

Temperature Diffs [K]

Specific Humidity Diffs [g/kg]
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Next steps

 Preparation for EOSDIS
* Version 2 reformat to conform to NASA ESDIS standards
* NASA already migrated 50%+ of Earth science data to AWS
* Transfer data and "services” to ESDS
« All access will continue to be free

* More contributing processing centers

* Increasing number of full-service systems
» A need for multiple versions of calibratedPhase

* A cloud-streamable format (zarr?)
» Read data directly from the cloud without downloading files
* Query data at home (but inefficiently)



Side-workshop, Tuesday evening

Do not live in fear. The Cloud is here.
 Introduction to Amazon Web Services

e Learn to do science with RO data in
the AWS Open Data Registry

* Prerequisites: Your own laptop, so
facility with Python, and your favoritg
browser

http://registry.opendata.aws/gnss-ro-opendata/
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