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Spire NOAA trial

* STRATOS GNSS open loop digital receiver on 3U nanosatellites.

* Advanced POD code capable to handle GNSS signals of both dual
and single frequency.

* Cloud-based Spire Processing Center and full-chain RO processing
software.

* Open loop profiles processed during March 23 — April 31, 2017.

* JPL helping to assess the data quality.
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Global and Temporal Distribution of SPIRE Profiles

Red — NOAA trial period
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Examples of “Dry” Temperature Profiles

RAOB selection: space distance < 50 km AND time difference < 3 hours.

2017-04-27T21-31-162Z dr = 31km, dt = 2.47hr, latlon = (67.15 -170.73) 2017-06-13T21-39-15Z dr = 46km, dt = 2.34hr, latlon = (-18.06 177.74)
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Statistical Comparison of Refractivity Profiles vs.
GFS analysis with COSMIC data

SPIRE sounding and processing (QC: 78.1%) COSMIC sounding and processing (QC: 80.1%)
10 10 10 10
9t o 9t o9
8t 8t 8t 8t
7t 7} 7t 7}
6 6F 6F 6F
£ £
X 5| 5f < 5| 5f
N N
At At At af
3t 3t 3t 3t
2t 2t 2t 2}
1} 1t 1t 1t
0 1 i i 0 L 0 L L L 0 1
01 -0.05 0 0.05 0.1 0 50 100 01 -0.05 0 0.05 0.1 0 50 100
MEAN(AN)/N, STD(AN)/N Number of points, % MEAN(ANYN, STD{AN)/N Number of points, %

A spire



Statistical Comparison of “Dry” Temperature
Profiles vs. GFS analysis with COSMIC data
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Effect of the Added Noise to | and Q RO signals

Bias and STD of refractivity (N-units) for the three
levels of the noise:
blue — no added noise, green —+1*0, red — +2*o

* Added noise results in positive
refractivity bias and increased STD.
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 Added noise results in lower
correlation between RO and GFS
refractivity profiles for MSL altitudes
above 0.4 km.
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lonospheric Data

In addition to retrieving and processing
a number of high quality vertical
atmospheric profiles, Spire also
collected a wealth of information
about the ionosphere during NOAA

Trial.

For more information, see Poster #5:
“Recent ionosphere collection results
from a 3U CubeSat GNSS-RO
constellation”

Total Electron Content (TEC) ray links
2017-04-26

e

LOS TEC tracks from data collected in 24 hours
with ~3 CubeSats operating at ~25% duty cycle
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Conclusion and Plans

Spire delivered data for NOAA trial.

Open loop RO profiles were processed
between March 23 and June 30, 2017.

Statistical quality of RO profiles is comparable
with that of COSMIC.

New version 3.0 can track up to 12 dual-
frequency POD satellites and 2 open loop RO
satellites.

Spire plans to participate in the second round
of NOAA trial — expected early 2018. We
expect up to 10 RO dedicated satellites
(depends on launch schedule).

Our objective: 6 months -- 2500 profiles/day,
12 months -- 5000 profiles/day.
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