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Backgrod

Constellation of 8 (low cost) micro-satellites launched on December 15 2016

‘FM 6’ has been offline since end of November 2022
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CyGNSS: sensor and ¢

Operating at 1.57 GHz L1-band radio frequency (minimal rain impact)

Each sensor processes specular reflections from Global Positioning System (GPS) satellites
where wind speed is inferred from the normalized bi-static radar cross section (NBRCS)

This results in a set of tracks (up to 4 per sensor) instead of the usual ‘swath based coverage’
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CyGNSS storm revisit and coverage example (compared to SMAP)

AL 2018 FLORENCE—---min/max time:Aug 29/Sep 18

1200

1000

200

0

SMAP (blue) /CyGNSS (magenta) # samples



N

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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* vl1.2isthe latest NOAA CyGNSS wind data product (based
on v2.1 NBRCS) available on the PO.DAAC
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NOAA National Environmental Satellite, Data, and Information Service
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\ L2/L3 wind products

available on the PO.DAAC as of April 2023

Dataset Name Start/Stop
CYGNSS Level 2 Climate Data Record Version 1.0 2017-Mar-18 to 2021-Feb-28
CYGNSS Level 2 Climate Data Record Version 1.1 2018-Aug-01 to Present
CYGNSS Level 2 Climate Data Record Version 1.2 2018-Aug-01 to Present
CYGNSS Level 2 Science Data Record Version 2.1 2017-Mar-18 to Present
CYGNSS Level 2 Science Data Record Version 2.1 2017-Mar-18 to Present
CYGNSS Level 2 Science Data Record Version 3.0 2018-Aug-01 to Present
CYGNSS Level 2 Science Data Record Version 3.1 2018-Aug-01 to Present
NOAA CYGNSS Level 2 Science Wind Speed 25-km Product Version 1.1 2017-May-01 to 2022-May-28
NOAA CYGNSS Level 2 Science Wind Speed 25-km Product Version 1.2 2017-May-01 to Present
CYGNSS Level 3 Climate Data Record Version 1.0 2017-Mar-18to 2021-Feb-28
CYGNSS Level 3 Climate Data Record Version 1.1 2018-Aug-01 to Present
CYGNSS Level 3 Climate Data Record Version 1.2 2018-Aug-01 to Present
CYGNSS Level 3 Storm Centric Grid Science Data Record Version 1.0 2018-Aug-05 to 2020-Nov-18
CYGNSS Level 3 Science Data Record Version 2.1 2017-Mar-18 to Present
CYGNSS Level 3 Science Data Record Version 2.1 2017-Mar-18 to Present
CYGNSS Level 3 Science Data Record Version 3.0 2018-Aug-01 to Present
CYGNSS Level 3 Science Data Record Version 3.1 2018-Aug-01 to Present

Source: https://podaac.jpl.nasa.gov/CYGNSS?tab=mission-objectives&sections=about%2Bdata

NOAA National Environmental Satellite, Data, and Information Service


https://podaac.jpl.nasa.gov/dataset/CYGNSS_L2_CDR_V1.0
https://podaac.jpl.nasa.gov/dataset/CYGNSS_L2_CDR_V1.1
https://podaac.jpl.nasa.gov/dataset/CYGNSS_L2_CDR_V1.2
https://podaac.jpl.nasa.gov/dataset/CYGNSS_L2_V2.1
https://podaac.jpl.nasa.gov/dataset/CYGNSS_L2_V2.1
https://podaac.jpl.nasa.gov/dataset/CYGNSS_L2_V3.0
https://podaac.jpl.nasa.gov/dataset/CYGNSS_L2_V3.1
https://podaac.jpl.nasa.gov/dataset/CYGNSS_NOAA_L2_SWSP_25KM_V1.1
https://podaac.jpl.nasa.gov/dataset/CYGNSS_NOAA_L2_SWSP_25KM_V1.2
https://podaac.jpl.nasa.gov/dataset/CYGNSS_L3_CDR_V1.0
https://podaac.jpl.nasa.gov/dataset/CYGNSS_L3_CDR_V1.1
https://podaac.jpl.nasa.gov/dataset/CYGNSS_L3_CDR_V1.2
https://podaac.jpl.nasa.gov/dataset/CYGNSS_L3_S1.0
https://podaac.jpl.nasa.gov/dataset/CYGNSS_L3_V2.1
https://podaac.jpl.nasa.gov/dataset/CYGNSS_L3_V2.1
https://podaac.jpl.nasa.gov/dataset/CYGNSS_L3_V3.0
https://podaac.jpl.nasa.gov/dataset/CYGNSS_L3_V3.1
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Outline for the rest of the presentation:

1. CyGNSS (NOAA and CDR v1.2) global performance against MAXSS
2. CyGNSS (NOAA and CDR v1.2) within TC against HWRF, MAXSS, and SFMR

3. Composite storm imagery within ATL basin comparing HWRF, CyGNSS, and MAXSS

NOAA National Environmental Satellite, Data, and Information Service
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NOAA vs. HWRF
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‘Performance against HWRF
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CyGNSS Vs. within TCs only-- 2018 Aug-2020 Dec 31

NOAA VS. MAXSS CDR v1. 2 VS MAXSS
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®* 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 within ATL basin (2018-2020)

J

Selected dataset

[° Selected sensors/models: h
— v1.2 NOAA and latest CDR V1.2 UMICH CyGNSS winds
— 0.25° HWREF (i.e. 1-3km HWRF regridded to 0.25°)

\_ — MAXSS L4 blended winds Y,

NOAA National Environmental Satellite, Data, and Information Service
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-CyGNSS provides unique storm coverage (e.g. storm revisit rate / tracks vs ‘swath’) 3-5ros [
-Decent performance against MAXSS globally and within TC (see table below) _
-Although not as intense, CyGNSS and MAXSS mean composite storms are comparable to HWRF . N _ E

S T B e
ECMWF [m/s]
1&_,CyGNSS‘—ECM\I\a:F)|{SM/-I\F' SSS,I1 .50£IFB HS<2.I50m,2OS|6i<25°}

Future work

[m/s]

___ binsize=0.40m/s |
.

14

2 4 6 8 10 12
ECMWF [m/s]

-revisit retrieval algorithm to address salinity dependence reported in (1)
-possibly adapt and assess retrieval algorithm performance while ingesting latest version 3.x NBRCS

(1) F. Said, Z. Jelenak and P. S. Chang, "A LOOK AT CYGNSS DEPENDENCE ON SEA SURFACE SALINITY AND SEA SURFACE TEMPERATURE,"
IGARSS 2022 - 2022 IEEE International Geoscience and Remote Sensing Symposium, Kuala Lumpur, Malaysia, 2022, pp. 6927-6930, doi: 10.1109/IGARSS46834.2022.9883368.
- Global performance against HWRF
CyGNSS CyGNSS CyGNSS
CDR V1.2 NOAA MAXSS CDRv1.2 NOAA MAXSS CDRv1.2
-0.026 -4.40 -4.01 -5.64
5.75

NOAA
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5.25 491

Bias -0.06 -0.15
2.63 2.36 3.02

STDe 1.14 1.20

NOAA National Environmental Satellite, Data, and Information Service




Extra slides

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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