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Bottom Line Up Front

* NOAA supports the past CGMS/IROWG recommendations for RO
guantity, distribution, and quality

* The NOAA Program of Record (POR) is roughly equal parts :
* multi-government backbone of observations and
* competitively sourced commercial observations

* As we develop our next generation satellite systems, our
objectives include the recommended maximum effective RO
contributions

*  We continue to engage with the community to understand RO
benefit to applications, and their subsequent value to end users

* We look forward to receiving the recommendations coming out of
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NOAA Program of Record: RO Data Sources
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Order per day

) WA S Spire 500
Bl Il o 2 50 AU 1 .
SRV AL GeoOptics 500
I%8 ST
oo 2 GeoOptics 1300
W, R 3 Spire 3000
. B 4 GeoOptics 500
Spire 5500
[ - kOMPSAT-5 - Metop-AB - PAZ - COSMIC-2|  Frepared by ucaricosiic 5 TBD TBD
Government Backbone Commercial RO Buy (NA and lono)

On average more than 6000/day each Government and Commercial
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TIMELINE TO TOMORROW: UP
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NESDIS Strategic Implementation Plan
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Advance terrestrial Advance Space Evolve LEO architecture to Develop agile, scalable ground
observational Weather enterprise system of systems | capability to improve efficiency
leadership in observational that exploits and deploys new | of service deliverables and ingest
geostationary and leadership in all observational capabilities of data from all sources

extended orbits applicable orbits to
meet mission needs.

5 225 . . . . . .
ESQ Provide consistent ongoing enterprise-wide user engagement to ensure timely response to user needs

6 2 . . . . .
E. Deliver the best value integrated suite of products and services responsive to user needs.
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Defining NESDIS Level Requirements

User Needs

USG Agreements,
Policies, Laws

NESDIS Level
Requirements

NESDIS Program/Project
Requirements Obijectives

Implementing NOAA’s mission of Science, Service, and Stewardship

* NESDIS Level Requirements are developed from User Needs and guided by
NESDIS Strategic Objectives
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Low Earth Orbit: Mission Needs Served

Ongoing Needs: Users require continuity of existing observations: Growing Needs: Users expect NOAA provide improved observations
* Numerical Weather Prediction (NWP) models demand and forecasts:
measurements from Microwave, Infrared and RO Sounders on * Higher resolution forecasts for short term and long term
polar orbiting satellites for accurate forecasts. NOAA’s low earth weather prediction demand Improved global microwave,
observation satellites are a backbone of global NWP models. infrared and RO soundings - more frequent observations with
. . . . improved spatial, temporal, and vertical resolution to measure
* Detection and_monlt_ormg of hazards suc_h as fires, droughts, the atmosphere closer to Earth’s surface
flood_s, poor air quality, and coral blt_ea_chmg ne_ed data from * The Blue Economy and coastal communities requires improved
Imaging radiometers from polar orbiting satellites such as JPSS. information on phytoplankton and harmful algal bloom:s.
Visible and Infrared Imaging Radiometer Suite (VIIRS) on JPSS also Hyperspectral ocean color imagery at improved spatial and
provides critical data for measuring upper atmosphere wind temporal resolution will meet this need.
speed for NWP models, sea surface temperature and ocean color * Timely and accurate forecasts of air quality hazards require
for fisheries and the ocean service. enhanced atmospheric chemistry sensors for monitoring gases

such as sulphur dioxide that cause smog. Improved
measurements of ozone and trace gasses such as nitrogen
dioxide, methane and formaldehyde are need to assess climate
change.

* NOAA meets Clean Air Act mandates, requiring Ozone Monitor
measurements to track the health of the ozone layer and
corresponding atmospheric chemistry.

Hyperspectral Ocean Color Enhanced Atmaospheric Chemistry Sensor
Improved MW and IR Soundings  Radio Occultation [NWS] [NMFS, NOS] [OAR, NWS]

[Supporting NWS]

i

e
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RO Proposed Objectives for NOAA’s Next LEO

Environmental Observations (LEO) Architecture

* Improvements in neutral weather
nowcasting and forecasting could
benefit from availability of low latency
RO data for Temperature and Moisture
Soundings

* NESDIS RO objective* for “Maximum
Effective” LEO architecture:

MW sounder + imager

[ ] 0.38 Surface observations
R .35 Ocean observations * Global coverage
0.26 Scatterometer ocean winds .
0.06 Groundbased GNSS * Latency: <10 min
* Vertical resolution: < 10 km
0 0.5 1 1.5 2 2.5 3
RMS Forecast Error increase () tors 2021 * Horizontal resolution: <300 km

* Signal to Noise Ratio: 2,000 V/V

* All Sources Soundings: SO,OO(Qégt%)J/dget constrained

NESDIS RO for IROWG-9 09/09/2022




Space Weather: Mission Needs Served

Ongoing Needs: Users require continuity of existing
observation for protecting critical power grid
infrastructure, civil aviation, and provide space situational
awareness (SSA):

* Power grid, aviation, and SSA require solar wind in situ
data, coronal and solar imagery for early warning of
damaging space weather events to protect critical
national infrastructures.

* Aviation, space commerce, navigation, and
communications need ionospheric and magnetospheric
observations and forecasts for disturbances resulting
from solar and geomagnetic activity.

Growing Needs: Users expect NOAA to meet new

requirements with new observations:

* Longer-lead time and more accurate solar storm
warnings require operational off-Sun-Earth-axis (L5)
observations.

* Aviation, energy, and defense require forecast the
location of the auroral oval and probability.

* Aviation, space commerce, energy, defense would
use thermosphere imagery and in situ observations
for upper atmospheric weather and satellite drag
forecasting.
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RO Objectives for NOAA’s Next

Space Weather Observations (SWQO) Architecture

* Improvements in ionospheric
nowcasting and forecasting could
=4 benefit from availability of low latency
clvation L0 ionospheric RO data for Total Electron
Negative (- LT Content, Electron Density Profile,
e Scintillation

* NESDIS RO objective* for “Maximum
Effective” SWO architecture:

* Global coverage

* lLatency <5 min

* Vertical resolution < 1.5 km

* Altitude range 90-1500 km

e All Sources Soundings: 50,000/day

* not budget constrained
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The Data Value Chain: An Example Analytic
Framework

PUBLICATION W@ IMPACT
COLLECTION % UPTAKE %

Qn;@@ data2;>®

PRODUCTION USE b d

increasing value of data

Process and Image by Open Data Watch — CC BY 4.0 International license — free use with Attribution

NESDIS performs “Sensor to Benefits” analysis to understand the impact of our observations in
decision support applications and the benefits of those impacts to the application users.
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We have been asked to deepen and extend

our understanding of the value chain

WHAT’S CHANGING TODAY’S TOMORROW'’S

How we define impact What is the impact of observing What is the impact of observing
systems on the performance of systems in terms of mission
specific products and services? impact?

Snapshot of today vs. potential What does the observing system Where can improvements be made

future state need to do right now? in the future that would create a

mission impact?

Scope How does the observing system How does the observing system

serve NOAA? serve the Nation?
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Space Weather Observations Value Chain

Observations and Ground Services ‘ Decision Support ‘ Socioeconomic Benefits
2025 NOAA/NESDIS Space Weather
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Summary

* NOAA supcf)orts the past CGMS/IROWG recommendations for RO
quantity, distribution, and quality
* The NOAA Program of Record (POR) is roughly equal parts :

* multi-government backbone of observations and
* competitively sourced commercial observations

* As we develop our next generation satellite systems, our
objectives include the recommended maximum effective RO
contributions

* We continue to engage with the community to understand RO
benefit to applications, and their subsequent value to end users

* We look forward to receiving the recommendations coming out of
this meeting and the CGMS

NOAA National Environmental Satellite, Data, and Information Service
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Thank you!
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