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SCAT instrument status and performance NSSG—
Outline

CFOSAT SCAT Performance Assessment
CFOSAT SCAT Product Quality Control
CFOSAT SCAT Products CAL/VAL status

Conclusions






Important Events of SCAT Nsse-
-—__

Oct. 29, 2018 CFOSAT successfully launched UTC:20181029T0043

SCAT starts up

2 Nt 01, A0 The first revolution scientific data is obtained.

3 Nov. 04, 2018 SCAT obtains wind vector for the first time.
4 Dec. 10, 2018 Transport SCAT L1 IPFs (version 1.0) to CNES
Data before December 18,
6 Dec. 18, 2018 Upload the on-board slice division LUT after special processing can
also be used
5 Apr. 17, 2019 Dlscus:s data and software issues with French
team in France
8 May.20, 2019 Update SCAT L1 IPFs (version 2.0)
9 Jun.1~Jun.5,2019 Abnormal shutdown of DTS TWTA Normal after DTS TWTA reset
Normal after reset;
10  Jul.14~Jul.17,2019 LO data frame dislocation Data can be used after frame
relocation processing
11  Dec.19~Dec.30, 2019 TWTA abnormal Unable to recover
Switch to backup TWTA
12 Dec.30, 2015 Upload the on-board slice division LUT
13 Mar.30, 2020 Update SCAT L1 IPFs (version 3.0)
14  Sep.08, 2020 AGC values abnormal Normal after reset/SEU
15 Dec.28~Dec.29, 2020 AGC values abnormal Normal after reset/SEU

16 Jan.25, 2021 AGC values abnormal, Noise/Cal. value abnormal Normal after reset/SEU %
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CFOSAT SCAT Received Signal Stability

e SCAT Primary Received Signal(Nov.
1,2018~Dec. 30, 2019)
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Nsse.
CFOSAT SCAT Received Signal Stability

SCAT Primary Received Signal(Nov. 1,2018~Dec.
30, 2019)

— External Noise Signal
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CFOSAT SCAT Received Signal Stability

30, 2019)

SCAT Primary Received Signal(Nov. 1,2018~Dec.

— Internal Calibration Signal
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CFOSAT SCAT Received Signal Stability

e SCAT Primary Received Signal(Nov. 1,2018~Dec.
30, 2019)

— Temperature
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CFOSAT SCAT Received Signal Stability

e SCAT Primary Received Signal(Nov. 1,2018~Dec. 30,
2019)

— Single revolution
* CFO_OPER_SCA L1A OR_C 20190316T182655 20190316T200555 02100 _01.nc
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SCAT TWTA Auto Switch off

2019.12.19, 14:40 UTC, CFOSAT SCAT Primary TWTA
automatically switched off

2019.12.20, 11:15 UTC, during TT&C visibility, we decided to
switch off part of SCAT equipment, including transceiver and
DPU of SCAT, only leave PDU on and antenna rotating.

2019.12.29, SCAT Switched to backup.

10



SCAT TWTA Helix Current in one year

Left: TWTA Primary Right: TWTA Backup

e Confirm with Thales that the increase of Helix Current is normal.

Helix Current increase versus life

e . Comparison of Helix
+ . .
go gecgi@®lcn ® ‘™" | increase of different
031
S o1 sz TWTSs
i 0,41 STWTA




Nsse
CFOSAT SCAT Received Signal

Stability

 Summary of SCAT Primary Received Signal

— In general, the stability of CFOSAT SCAT received
signal is excellent; the received signal is nearly
not changed with temperature

— The external noise anomaly mainly comes from
RFI. In practice, the outliers can be removed by
setting reasonable thresholds, which usually
does not affect the quality of data products
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CFOSAT SCAT Received Signal

Stability
e SCAT Backup Received Signal(Dec. 31,2019")

— Internal Noise & Internal calibration signal
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CFOSAT SCAT Received Signal Stability

e SCAT Backup Received Signal(Dec. 31,2019")

— External Noise sighal & Temperature

s HH-pol External Noise | | Temperature _ —
& ) I I I ‘ I I R itz 34 T T T T T T T T T —|F Main
—— Averaged by 601 points) i3 l!_:nfkup
~ 100 .. T 1 - ——MW Front
e L Hal? 1 B-Bearing
S-Bearing
0 <
% Y Y Y % Y % U % 9, 30
‘0/0 Toa '\'.0!:) TO/ '\'.00 TO{ 100 T{)a 'EOO YOO
4 7
Y B % % & % S % @ 9 _oq Y
VV-pol External Noise
200 T . T ‘ . . : . :
! ’ * Raw data 26+ 1
. % , — Averaged by 601 points)
=~ 100+. i; e B T
t:b) \_']0} 90] ‘]0;. ‘:]0] {b] ‘]0] ‘]0] Y]O] 90) 1 1 1 1 1 1 1 1 1 1

oYM, Y, Y, Y, Y, M, Y, Y, ¥
/00 0

b b) 3 b ] ) 3 b ]
[/ [/ /) /) /) /) /) {7/ Yy Yy Yy Y0y N0y YOy Yy YOy YOy Y0
Y e T % e % e Y, %, %, %, %, %, % R, %,
o, {7 o, (7 o, {7 o (7 [/ o
b Y s Y R Y

14



Nsse.
CFOSAT SCAT Received Signal Stability

e SCAT Backup Received Signal(Dec. 31,2019")

— Single revolution
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Nsse
CFOSAT SCAT Received Signal

Stability
e SCAT Backup Received Signal(Dec. 31,2019")
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CFOSAT SCAT Received Signal Stability
 AGC abnormal
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Nsse.
CFOSAT SCAT Received Signal Stability

 Summary of SCAT Backup Received Signal

— In general, comparing with SCAT primary, SCAT backup
is sensitive to temperature change. Especially in some
time period, the signal fluctuates in 1 revolution

— Like the SCAT primary received signal, the external
noise anomaly and the internal calibration signal
anomaly of HH-pol still exist, which actually does not
significant affect the quality of data products

— AGC anomaly occurs occasionally, which may be due
to SEU



Nsse.
CFOSAT SCAT Performance assessment

* |n general, the CFOSAT SCAT works normally,
the received data is stable and the telemetry
data is correct.

e SEU(Single Event Upset) sometimes cause the
data abnormal






Nsse
CFOSAT SCAT Product Quality Control

* Possible causes of data quality fluctuation
—Low SNR echoes from the edge of the swath
—Inaccurate estimation of noise energy

— Backscattering coefficient calibration
coefficient drift

—Wind field inversion processing(eg. Abnormal
data elimination criterion)



CFOSAT SCAT Product Quality Control

* Adaptive estimation algorithm of SCAT slice
noise energy is used
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The noise energy estimation is related to

the stability of the received signal

A noise energy estimation adaptive
algorithm based on Bivariate polynomial
fitting is used for improving the noise
estimation
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CFOSAT SCAT Product Quality Control
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Nsse
CFOSAT SCAT Products CAL/VAL Status

 The NOC backscattering coefficient calibration
method is used on SCAT Level 2A product
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CFOSAT SCAT Wind Products
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Conclusions fvsse

In general, the CFOSAT SCAT works normally, the
received data is stable and the telemetry data is correct

The data abnormal monitoring is strengthened, and
noise energy adaptive estimation algorithm is used to
improve the occasional data quality fluctuation

The NOC calibration method is used is used routinely,
the calibration coefficients is basically stable

It is expected the CFOSAT SCAT can work stably for a
long time, and consistently obtain stable and accurate
wind products



CEOSAT

- A\ CHOGS (CHinese Ground Segment) Status
Outline

* CFMC operation overall
* Ground station status
*  SCAT production status (software,sigma0 analysis, wind-field ~~! #i~=)

e Validation activity

 SWIM production status at CFMC
 System requirement complaint table
e Distribution Status at CFMC
 Some SCAT and SWIM application
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CFOSAT
— s ——
. ‘ ‘ CFMC operation

SCAT operation 7 times Satellite platform monitor

SWIM operation 4 times jan.3rd Apr.17th Aug.28th Dec.5th
Platform manoeuvre 10 times

Avoid collision one time. Manoeuvre ' ' '

20 18 e — 20 19 —_— . |

Launch A ‘ SWIM exception ‘ ‘ ‘ ‘ ‘ Abnormi ty 4

Apr.3rd

. Oct.29th Parameter Jun.1st Dec.19 & 20th
modification EPC SCA
Nov.22nd Apr.25th Jul.14th Aug.16th
. Parameter
Operation after launch o S5CA EPC
madification
EPC EPC vl colielen SCA DPU handling
Mar.7th Mar.10th sdate . Ruever Dec.28th Jan.7th & 8th
Jul.28th

Abnormi ty Manoeuvre SWIM axcaplion

| [
Manoeuvre § A A Y U | 93

Apr.1st Jul.16th Sep.3rd Dec.3rd Feb.23th ',*/
Today
From 2020-04-16, upload SCAT EPC ON TC and execute
each cycle to avoid abnormal EPC OFF.




FO
C SA| |
CFMC operation overall

From satellite launch to end of 2020(2020-12-31): NSOAS upload 239 times TC, including
downlink plan(15843 orbit number), platform and payload operation.
783 times TM parameters transferred to CNES12 times demand from CNES and 43GB data

transferred to CNES

NSOAS 3289 35445
CNES 12554 15 25108 31
SCAT LOB 65 8.2
SWIM LOB 67 35.1
total 132 43.3
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Chinese Ground station status

«from launch to end of 2020
*Chinese ground station(Beijing, Sanya and Mudanjiang) ingest 3289
orbits and 22.2TB org data.

2018 377 1.2TB
2019 1437 8.4TB
2020 1475 12.6TB

total 3289 22 .2TB




CEOSAT

. % i CFMC Operation
SCAT data levels at CHOGS
File Name File Type File Description
SWI L1A L1a product Contains : ECHO x° L1a
SWI L1ALG L1a product in speckle mode Contains : ECHO LG x° L1a
Contains : DELTA_SIGR_x°_L1b, DELTA_SIGX_x°_L1b,
SWI_ L1B__ L1b product PDSIG_x°_L1b, PM_x°_L1b, PSP_x°_L1b, PIR_x°_L1b,

CROSS x° L1b
Contains : MTF_x°, SIGMAO_PROFILE, SIGMAO_NAD,

e — L2 product SWH, SWH_2D, WS, F_2D_x°, F_2D, PARTITIONS
SWI NRT NRT product delivered to meteorological Contains : PM_x°_L1b, SIGMAO, SIGMAO_NADIR, SWH,
- — agencies WS, F 2D x°, F 2D, PARTITIONS
File Name File Type File Description
Contains : Cell_lat_L1b, Cell_lon_L1b,Cell_azimuth_L1b, Cell_incidence_L1b, Cell_sigma0O_L1b,
SCALTB__ L1b product Cell_snr_L1b, Cell_kpc_a_L1b, Sigma0_qual_flag_L1b, Sigma0_mode_flag_L1bm
Contains : WVC_row_time, Row_number, Num_sigma0, Cell_index, Num_sigmaO_per_cell, Sigma,
SCA_L2A__ L2a product Sigma0_qual_flag, Sigma0_mode_flag ,Kp_alpha ,Kp_beta ,Kp_gamma,Surface_flag,Sigma0_attn_rm
Contains : WVC _row_time, WVC _row, WVC_index,WVC_lat,
WVC lon,WVC _quality_flag,Num_ambigs,WVC_selection,
SCAL2B__ L2b product Wind_speed_selection,Wind_dir_selection,Nof_rain_index, Model_speed,Model_dir,Wind_speed,Wind_dir,
Wind_speed_err,Wind_dir_err,Max_likelihood_est
SCA_L3 L3 product Daily, wind speed and directions in 0.25°x0.25° global grid.
SCA L4 L4 product Separating the ascending and descending passes.

15 standard products and sea-ice, wind-wave joint products, etc



CEOSAT

. i | SCAT Production Status
data processing

4 times SCAT processing Kit Version release

2018.12 2021.3
v1.0 2020.4v3.0 v3.2(planned)

v2.0

L1B 10283 8.4TB
L2B 10154 34.7GB

® CFO _EXPR SCA C L2B OR YYYYMMDDTHHMMSS xxxxx 250 VV_owv (on going)
® CFO _OPER SCA F L2B OR YYYYMMDDTHHMMSS 250 VV_owv (on going)
same version
® CFO EXPR SCA C L2B OR YYYYMMDDTHHMMSS xxxxx _coa_VV_owv (to be released)



CEOSAT

" AN SCAT Production Status
coverage

* 1day, 80.06%, 3days 95.15%



CFOSAT

HH-pol AN e, Stcw: 10-3 res - JTEL

Along track sigma0

SCAT Production Status

sigma0 Analysis

oL
I

k] £5 ]
Mean ﬂﬁmﬂﬁg Amazon

O
O
O

Amazon rainforest area data is used for
sigma0 analysis

Apr. 2019

. . 30 35 40 45 50
L1B data 25 km*25 km grid sigma0 Incidence Angle(*)
standard

For HH-pol and VV-pol SCAT sigma0, the nadir STD is less than 0.5dB
Far nadir STD is less than 0.75dB
Update with SCAT processing Kit version
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Latitude (deg)

CEOSAT

e ——

SCAT Product Status
Latency [Toutput' Tobs]

Latitude [deqg)

| 1 L 1 |
135 180 225 270 315 360 L L L L
Longitude (deg) 0 45 W 135 1480
Longitude (deg)

Geographic distribution of the L2B latency
NRT product is planned to be distributed at CHOGS.

225

L
270

L
315

350

10

05

a



_CFOSAT |
C AL

WF ) (mifE)

Owverall STD (CSCAT-ECAMW

-
/((
>
il
\K\
L !
il
5
"
3
<
3
7/?
%
\s.
1=
F
-
){
.l||
1\
Far swath STD (CSCAT-ECKWE | (m
%

SCAT Production Status

Evolution
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CEOSAT CAL/VAL activity
- AN Validation by ECMWF data

NSOAS team recent work:
Version 3.2 SCAT processing kit have been implemented and plan to release.

o= 2 =

=19} 2270 |
= E
E 14 = 180 |
= i
}-* RMS: 1.00 ‘: RMS: 11.40
= g Bias: 0.15 o a0 + Bias: -0.06

Corr: 00,95 e Corr: 0.99

Num: 11922407 MNum:11922407

4 | i ﬂ i —‘
4 9 14 19 24 0 a0 180 270 360

ERAS wind speed (m/s) ERAS wind direction (deg)

Figure : the validation results of L2B wind products measured in August 2020 using ECMWF data



CEOSAT CAL/VAL activity
iy Validation by ecwmf data

The two figures show the residual differences under different wind speed conditions. For wind direction,
the lower the wind speed, the greater the residual difference. For wind speed, the biases is relatively small
within valid measurement range ([4m/s, 24 m/s]).

J

90
| The figure shows the ambiguity removal performance.
Z 30} £ The performance is worse in low wind speed and good
VNN Rsscoreas=Treeve e 0 M P in moderate and high wind speed. This is similar with
# o = £ launched scatterometers.
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Bias of wind speed (m/s)

CEOSAT
ff."_‘““““* LONG-TERM VALIDATION RESULT

The long-term validation results each month , from Mar-2019 to Jan-2021.
The quality of wind-field product is stable.
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CF-SY-RD-04700: 10 km 8km

SCAT Data Localisation

CF-SY-RD-02500: 50 km? (25 km? as a goal) 25 km? /12.5 km?

SCAT Product Resolution

SCAT Sigma0 + 1.0 dB for Wind Speed [4-6 m/s] 0.5dB nadir/0.75dB
+ 0.5 dB for Wind Speed [6-24 m/s] far

CF-SY-RD-02800: Wind speed: 2 m/s or 10% (the largest) for Wind speed [4-24 1.5 m/s [4-24 m/s]

SCAT Ocean Wind Vector m/s] + 15° (w.r.t. ECMWF)

Wind direction: + 20° + 20° (w.r.t.BUQOY)
Swath >1000km 1050 km
3days coverage 95% 95.23%

. Localisation: transponder GPS, land-sea edge
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SWIM product status at CFMC

*  CNES has provided NSOAS with 3 versions of SWIM IPFs(4.3, 5.0, 5.1).
*  These versions have been successfully integrated in the CHOGS.

* At present, the spectrum SWHs are different between SWIM IPFs in FROGS and CHOGS, the new IPFs is in
test.

4l B

CHOGS spectrum SWHs FROGS spectrum SWHs
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SWH, Peak Wavelength, Peak Wave Direction and Merged SW
of Global Ocean

CFOSAT Significant Wave Height
(20190501 T000001 - 20180507T235359)
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Marine Dynamic Satellite Data Obtain

Data volume (GB)
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HY-28 CFOSAT FUSION
=: Basic Parameters ° 2021 : 143 users 30000
® SEnsoar E:"‘ £ |':. [ ] 9.4TB 25000
20000
* Level 15000
10000
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Typhoon thematic map would be released as quickly as possible.
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High level SWIM products
Wide Swath SWH, Wave Steepness,Dangerous Sea State (Along track)
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Wave and Wind Observation of Tropical Cyclone
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Typhoon ‘Maysak’ in 2020

SWIM Application
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Typhoon ‘Chan-hom’ in 2020







