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Weather Bill Requirements

* Operationalize COSMIC 1 and 2
- COSMIC at end of life
- COSMIC 2 cancelled
* Satellite Systems & Data NAS Study
- Constellations of many small satellites
- Cost Benefit of purchasing data
» Purchase of Weather Data
- Strategy & Plan
- Standards
- Enter into at least one pilot contract
- Assessment
* Successful Pilot
- Obtain data from commercial sources
- Continue to meet WMO Resolution 40
- Avoid public & private duplication

Weather Bill Requirements

* Operationalize COSMIC 1 & 2
- COSMIC at end of life
- COSMIC 2 cancelled

¢ Satellite Systems & Data NAS

RO purchase part of
draft future sat plan

Study
-~ Constellations of many small sateliites Deadline for contract
—  Cost Benefit of purchasing data Sep 2018

* Purchase of Weather Data
- Strategy & Plan
- Standards First pilot contract
- Enter into at least one pilot contract done. Second in work.
- Assessment

» Successful Pilot
- Obtain data from commercial sources
- Continue to meet WMO Resolution 40
- Avoid public & private duplication

Successful pilot not
yet completed
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Weather Bill Requirements
Pilot Program Criteria

Radio Occultation - think small
* LEO
* Measures GPSS atmospheric bending angle
« Provides direct vertical resolution
- Temperature, Pressure, Moisture
- Nano Sateliite
+ Companies
- GeoOptics, PlanetiQ, Spire

Lemur - Spire

Does not include hyperspectral Sounder ~ Hyperspectral Sounding - think big
* GEO
+ Radiometer/Spectrometer (passive)
« Provides vertical sounding data
- Multiple Spectral bands
- Large Instrument
« Companies
- GeoMetWatch, Tempus Global

NOAA - GOES
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Weather Bill Requirements
Pilot Program Assessment

Assessment of Data Viability
+ Required 3 years after entering into pilot contract
+ Submit to the Senate CST and House SST Committees
« Determination of extent to which data met:
- Viability of assimilation into NOAA met models
- Degree to which data add value to forecasts
- Accuracy, Quality, Timeliness, Validity, Reliability
Usability, IT security,
- Cost-effectiveness

Suitability of Radio Occultation (RO) Data

+ RO data recognized universally as useful and valuable

+ Already embedded in weather models around the world

+ High on the NWS list of numerical model input priority

+ COSMIC development supported by NOAA/NESDIS

+ Relatively easy to understand collection/processing

+ Easy introduction to coming nanosat revolution
(Grotptcs 6


https://www.google.com/imgres?imgurl=http://space.skyrocket.de/img_sat/lemur-2__2.jpg&imgrefurl=http://space.skyrocket.de/doc_sdat/lemur-2.htm&docid=Sty1L50VPaBeRM&tbnid=As0DSBdFcQ1mzM:&vet=10ahUKEwjJrtei08vaAhVQ2FMKHUpSBC8QMwg5KAIwAg..i&w=400&h=289&bih=613&biw=1196&q=picture of spire satellite&ved=0ahUKEwjJrtei08vaAhVQ2FMKHUpSBC8QMwg5KAIwAg&iact=mrc&uact=8
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http://space.skyrocket.de/doc_sdat/lemur-2.htm
https://spaceflightnow.com/2018/03/12/new-noaa-weather-satellite-reaches-geostationary-orbit/
https://spaceflightnow.com/2018/03/12/new-noaa-weather-satellite-reaches-geostationary-orbit/

Radio Occultation
GeoOptics CICERO*

*Community Initiative for Continuing Earth Radio Occultation

CICERO

Cion Rece
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Naro Satelltes
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Ground Command & Control
Data Processing

High Resolution Atmospheric

Profiles

« Bending Angle
Refractivity

Density

Pressure
Temperature/Moisture
Absolute Measurement Heights
lonospheric Electron Density
Global Temporal & Spatial avgs

+ Global pressure cortours, gradients

& geostrophic winds

« Replenishment. & Updating

GPS
Satellite

[

~18,000km |
from Earth |

RO
Satellite
~500-900km
from Earth
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*Follow on to COSMIC
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Ierving in on the diflerence.

RO measurement more vertical detail --
true refactivity variation, not noise,

Curve differences -- *model errors

RO quality metric. is how close to surface profles

penetrate.

Height is measured from sea level.

Our profie reaches to bottom 100-200 meters. *Model

ends at same

Profle made over land (New Brunswick, Canada). which
is that far abowe sea level.

point

*NOAA
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Refractivity 2

Fit-4 refractivity retrieval
MCEP refractivity
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Refractivity 1

Fit-4 Refractivity

Satellite orbit accuracy <10 cm HCEP Refractivity

Bending angle measured as it passes through the ~ **
atmosphere.

No bending above atmosphere Bending increases
steadily as signal moves toward surface.
Additional path length approx. 3 km, accurate to +
| mm.

Helght TRm)

Bending angle converted to refractivity - "
(atmospheric ability to bend the signal). N

Actually two plots: CICERD refractivity compared to s
*model
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NOAA Refractivity
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Pressure Retrieval

Altitude km
30

Nmospheric pressure
profle dered Fom
rekactvity profle. 2>
Dirlad with
*pressure. model
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By defniton, average 15
atmospheric. pressure
ot sea leel is 000
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“Fit-4 Pressure retrieval”
“NCEP Pressure”

900

100¢

Temperature Profile

Fit-4 temperature retrieval
Atmospheric temperature derived from pressure NCEP
profie compared to *model.
5
Profile more detailed and mare accurate.
Discrepancy almost all *model errars. 20
For technical reasons temperature retrieval is E
stopped at 4 km altitude. Below that we prefr o % 15
look at moisture. Note that forecasters only use 3
refractivity (ar bending angle) profles, which goto
surface. 10
5
270 <60 50 -40 -3 -20 -10
* NOAA Temperature (€]
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Off-azimuth tropical occultation

Clon PANZ7 1207390832,

Li-L2 phase [ns)
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Atmospheric pressure
profile derived from
refractivity profle.

Overlaid vith
*pressure model.

-

By definition, average
atmospheric. pressure
at sea lewel is 1000
mb (! bar).
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