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CWDP Authorization and Direction
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CWDP Process

Market » Pulse community: Issue Request for Information or Sources Sought Notice to
identify potential data types of interest

Resea rCh « Evaluate responses against NOAA goals, requirements, resources, and schedules

» Organize team and allocate resources

Pl t » Develop requirements, engaging user community and experts
11O » Release draft “Statement of Work”

- * Issue solicitation (“Request for Proposals™)
Plan ni ng » Evaluate proposals

» Award contracts as appropriate

. » Plan for data ingest, processing, dissemination and archive
Pi Iot « Conduct data delivery period
» Evaluate data quality and impact

EXGCUtIOn  Report results to leadership and community at large
« Recommend data type for operational purchase when appropriate

NOAA National Environmental Satellite, Data, and Information Service IROWG-9  September 2022



CWDP Timeline

SpWx = Space Weather
RO = Radio Occultation data
RFP = Request for Proposals

Calendar Year 2017 2018 2019 2020 2021 2022

CWDP Authorized
(Dec 17, 2015)

General General General Microwave SpWx General

Market
Research A A A

Pilots RFP Execution Eval RFP Execution | Eval
Round 1 Round 2 Round 3
Neutral Atmosphere RO Neutral Atmosphere RO Space Weather RO
Operational Delivery Period
Purchases First Operational Purchase
Neutral Atmosphere RO
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Previous CWDP Pilot Rounds

Round 1 Pilot (2016-2017): RO Data

« GeoOptics and Spire awarded contracts
« Only Spire provided data, and only a small amount

« Concluded that the commercial sector was not yet ready to deliver
operational-quality RO data to NOAA

Round 2 Pilot (2018-2020): RO Data (again)

« GeoOptics, PlanetiQ, and Spire awarded contracts
« GeoOptics and Spire met their delivery requirements

« Concluded that the commercial sector could deliver operational-
qguality RO data to NOAA

« Latency not fully verified, however
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Space Weather Data Pilot
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Space Weather Pilot Schedule

Today

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
2022 2023
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Contract Period of Performance

NOAA National Environmental Satellite, Data, and Information Service IROWG-9  September 2022



Space Weather Pilot Awards

On July 14, 2022, NOAA awarded contracts to three
companies for the first Space Weather Data Pilot:
GeoOptics Inc. (Pasadena, CA),
Space Sciences and Engineering LLC, dba PlanetiQ (Golden, CO)
Spire Global Subsidiary, Inc (San Francisco, CA).

Aspire PLangnill Gzeopees
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Measurement Objectives

Total Electron Content (TEC)

TEC is effectively the number of electrons encountered by a GNSS signal along the path to the
RO or POD antenna.

TEC observations help us specify the electron density structure in the ionosphere/
plasmasphere.

From TEC observations, one can derive vertical electron density profiles (EDPs), useful for
radio wave propagation applications.

Measurements typically at low rate (1 Hz - same as for neutral atmosphere observations).

Scintillation

Scintillation refers to rapid, localized, intense fluctuations in the ionospheric state

Scintillation affects the power and phase of radio signals propagating through the ionosphere
We characterize scintillation by indices, e.g., Sigma-phi (phase) and S4 (amplitude).
Measurements must be high rate (preferably > 50 Hz) in order to capture the rapid changes.
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Space Weather Pilot Core Team

Org.

NEE

Role

Office of Systems Architecture and

OSAAP Advanced Planning Program management

SWPC Space Weather Prediction Center Requirements, Evaluation (Primary user)

UCAR mniversily Center for Atmospheric Requirements, Processing, Evaluation

NCCF NOAA Common Cloud Framework Data ingest and internal dissemination

NCEI nationa Senter for Environmental Data archive and external dissemination
SWO/IOPPA | e o rnts, Pameing. & Anaysis | SPAce weather expertise, Interagency coordination
AGO Acquisition and Grants Office Contracting

IHAD International/Interagency Affairs Division | |[nternational communications
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Space Weather Pilot Data Flow

OSGS NCCF

‘ Secure

Ingest

Vendors

L0 (Source)
Files
L0 (Source) Files
L1, L2 (TEC / Scintillation) L0 (Source) Files

LO,L1,L2: Level 0, Level 2, Level 2 data Products IL:’CAR Data
NCCEF: NESDIS Common Cloud Framework rc():c;?]stz:ng
NCEI: National Center for Environmental Information
NWS: National Weather Service L1,L2(TEC/
OSGS: NESDIS Office of Satellite Ground Services Scintillation) Products
OSPO: NESDIS Office of Satellite and Product Operations
PDA: Product Distribution e?nc.i Access system NWS SWPC NCEI Archive
SWPC.: Space Weather Prediction Center
UCAR: University Center for Atmospheric Research
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Space Weather Pilot Technical Requirements

Total Electron Content (TEC) Scintillation Indices

« Tracks must be at least 8 minutes in .
duration and span from 90 km (tangent
point) to the maximum possible
elevation angle for the transmitter
/receiver geometry, which must occur
at a positive elevation angle.

1 Hz sampling rate (pseudorange,
carrier phase)

Measurement range: 0 to 2000 TECU

« Maximum measurement uncertainty: .
 Relative: 0.5 TECU RMS .
* Absolute: 4 TECU RMS .
* Maximum daily median latency 30 min .

S4 computed on-orbit and provided for all
tracks.

For tracks where S4 > 0.3, high rate (50+
Hz) data from the entire observational
altitude range to be provided. To support
phase analysis, data from a high-rate
reference satellite is required for all such
occultations.

Observational altitude range: 90 to 500 km
Minimum carrier phase sampling rate: 50 Hz
S4 measurement range: 0.1 to 1.5

Sigma phi measurement range: 0.1 to 20 rad

Data from at least 25% of tracks with
onboard S4 > 0.3.

Maximum daily median latency 30 min
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Anticipated Uses of Space Weather Data

Space Weather Operations

« Used to characterize ionosphere/
plasmasphere variability which
affects GNSS signals

« Impacts applications using GNSS for
timing, positioning, and navigation:

Agriculture

Aviation

Drilling

Surveying

RF communications
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Research and Development

Solar wind, magnetosphere,
lonosphere, atmosphere coupling

Radio wave propagation
E.g., ray tracing, over-the-horizon radars

Atmospheric wave propagation
E.g., atmospheric tides, gravity waves

Communication and navigation
system improvement
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Future Pilot Activity

NOAA NESDIS will issue a General Request For Information (RFI)
this month (September 2022)

Notice will be posted on sam.gov and Office of Space Commerce
I ® Office of Space Commerce
_lﬂi_s A M *G OV V Helping U.S. businesses use the unique medium of space to benefit our economy

Will solicit capability statements from companies who can provide
observations meeting any NESDIS-level requirement

Findings will inform plans for potential future CWDP Pilot studies
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