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NOAA CYGNSS WINDS - Aug 30 2021 v1.2
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Constellation of 8 (low cost) micro-satellites launched on December 15 2016
Operating at 1.57 GHz L1-band radio frequency (minimal rain impact)

Each sensor processes specular reflections from Global Positioning System (GPS) satellites
resulting in a set of tracks (up to 4 per sensor) instead of the usual ‘swath based
coverage’

Wind speed is inferred from the normalized bi-static radar cross section (NBRCS)
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CyGNSS storm revisit and coverage example (compared to SMAP)
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Backgrounon“CyGNSS: ongoing chnges

1. Intersatellite NBRCS calibration 2. No exact knowledge of GPS 3. Signal sensitivity decreases

Recall - dealing with a total of 8 sensors with2  transmit POWer (30+ of them!) as the wind speed increases
antennas per sensor
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Background on CyGNSS: TC overpass examples
Background wind field from Sentinel 1a/1b regridded at 25km
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Outline for the rest of the presenta

1. Use storm composite imagery to assess CyGNSS performance
against other sensors and HWRF

2. Overall statistical performance within the TC environment
compared against HRWF, SFMR and other sensors (e.qg.
SMAP-RSS, Sentinel, and CyGNSS product from UMICH)

NOAA National Environmental Satellite, Data, and Information Service
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COmSite Storm Analsis I\/Iethodolo

~

Collocate sensor/model data within a preset radius (e.g. 750km) centered around storm center
Collocated data is gridded and set on a kilometer grid
Storm rotation is taken into consideration (i.e. ‘North’ of each snapshot corresponds to storm direction)

Once all snapshots are generated, a storm composite (of average/max wind speed, wind speed bias, etc..) image can be created

For this presentation, hurricane category snapshots are exclusively used /

Selected dataset

Selected sensors/models: \
— v1.2 NOAA and latest UMICH CyGNSS winds (sand310 a.k.a v3.2)
— 0.25° HWREF (i.e. 1-3km HWRF regridded to 0.25°)

— 25km NOAA ASCAT, AMSR-2-RSS, SMAP-RSS, Sentinel 25km,

Selected hurricane seasons and basin: 2019-2021 | | Atlantic basin

NOAA National Environmental Satellite, Data, and Information Service
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Atlantic Basin 2019-2021 -- hurricane cat. overpas only
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Not exabtly apple to apple comparison!
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sin 2019-2021 -- hurricane cat. overpa only
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2019- 2021 overall statlstlcal performance: CyG NOAAvs HWRF
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Performance against SFMR (2019-2021 AL basin)

CyG/SENTINEL/HWRF
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CyGNSS/ECMWF/HWRF
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Summary

-CyGNSS provides unique storm coverage (e.g. storm revisit rate / tracks vs ‘swath’)
-CyGNSS storm composite imagery analysis is promising. Wind field similar to HWRF
-Respectable performance against HWRF overall within the TC environment
—0.23 m/s bias and 2.40 m/s stde within AL 2019-2021
-Triple collocation results between CyGNSS, HWRF, and SFMR are encouraging as well, despite CyGNSS trailing behind
HWRF in terms of statistical performance (-3.48 vs. -4.46 m/s bias and 5.16 vs. 5.38 m/s stde)

- S0, is CyGNSS getting there in terms of consistency and reliability? Yes, getting close!

NOAA National Environmental Satellite, Data, and Information Service
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NOAA National Environmental Satellite, Data, and Information Service
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Background on CyGNSS: TC overpass examples
Background wind field from Sentinel 1a/1b regridded at 25km
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2019- 2021collocated ECMWF/HWRF/CyGNSS VS. SFI\/IR
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