7)) The City College CUN\anST
M Of NeWYork SCIENCE & TECHNOLOGY \ TO SUSTAIN THE EARTH

The Limb Adjustment of the
TROPICS Microwave Sounder
Constellation and MORE!!

Mitch Goldberg, CCNY
D.Li (CCNY), P. Heidary (CCNY),
S. Kalluri (NESDIS), Lihang Zhou (NESDIS)
May 8, 2025

Many thanks to Joe Munchak (Tomorrow.lO) and Bill Blackwell (MIT/LL)

25th Intéffational TOVS Study Conference (ITSC- 25) =
8th 14th May 2025 Goa, India ol ¢



@ The City College cu NXCREST

. Of NeWYork SCIENCE & TECHNOLOGY TO SUSTAIN THE EARTH
The MORE: Retrieval Comparisons between

I

40 5 20

— — 1 503 — ns — 1
- -2 528 — 34 _2
4! = M= 3 - 53.246 — 3 " 503 — 3
35 e — 4 35 53596 — 4 35 o178 — 4
— 5 544 — 5 528 — 5
6 54.94 - 6 53.59610.115 -_— 6
30 7 30 555 —_ 7 30 M4 —_ 7
8 57200344 8 54.94 — 8
i 9 8 9 55 9
= e - 10 —_ = 1655 10 s _ 87200344 10
E 25 19031 GHe s 11 E 25 \ 176311 11 E 25 §7.29034420.217 11
X~ . 12 A4 178811 12 ~ \ 57.20034420.322210,048 ig

= = 180311 13 S 57.20034410.322210.022
E 20 E 20+ 151511 14 E 20 \\ $7.20034420.322240.010 14
= _9 182311 15 _9’) \ 57.20034420,322240.0045 15
[} Q sz 16 () \\ \ %2 16
= 15_ L 15— 325.1542.4 — 17 I Y 1655 17
nsisan | 18 \ - 18
12515466 =19 m= ]9
— 20
10— i
-_— 22

5_
% ' B ° 0l o 0.2 e o 0.2
0.0 0.1 0.2 : o 0k : o, 0.
Weighting Function Weighting Function Weighting Function

Figures >>Courtesy of Ben Johnson and Isaac Moradi



@ The City College CUNY \CREST
89 of New York N e omosn \ oSN
7 o Motivation

* The proliferation of smallsat microwave constellation is now.
* How well do these constellations compare with ATMS?

* How many do we need for weather forecasting vs
nowcasting?

* What noise performance is needed for weather forecasting
(NWP)?

* For nowcasting applications, we need to limb adjust.
* For NWP, we need impact studies

* Can we compare different sensor performance using
retrievals, if the retrieval methodology is identical?
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Microwave |magery is W|der used by forecasters

- 10/04/13 0000Z 22W FITOW R "
", 10/04/13 0321z GCOM-W1 89Ha || 5
10/04/13 03322 MTSAT-2 VIS

New GCOM AMSR2’s large swath and excellent spatial resolution aids JTWC in
monitoring Typhoon Fitow near Okinawa and Taiwan straits via 89 GHz brightness
temperature imagery

1330 LTAN greatly augments existing constellation TEMPORAL sampling,

but much more needed to have sampling similar to geostationary imagery
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37 tomorrow..
Recent Progress in CubeSat Microwave Sounding
First CubeSat First “long-life” First commercial  First CubeSat MW First CubeSat MW First commercial
MW sounder (3 years) CubeSat MW sounder  sounder to sounder constellation CubeSat MW sounder
demonstration CubeSat demonstration provide a global demonstration constellation
MW sounder image
MicroMAS-2a TEMPEST-D OMS GEMS-1 TROPICS Pathfinder TROPICS Tomorrow.io
Deployed Jan 2018 Deployed May 2018 Deployed July 2019 Deployed June 2021 Constellation Constellation
Launched May 2023 Launches 2024
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TROPICS Limb Adjustment is based on Goldberg, M.D., D.S. Crosby, and L. Zhou,
2001: The limb adjustment of AMSU-A observations: methodology and validation,
Journal Appl. Meteor, 40, 70-83.
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Original Brightness Temperature Limb Adjusted Brightness Temperature

TROPICS S3 LC Antenna Temperature Latitude Band: 10° to 20°
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ch 11 -190.31 GHz S03 leb Adjusted Bnghtness Temperature July 21- 31 2023
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TROPICS S6 minus S3 - Double Difference

ch 09 - 184.41 GHz S6 minus S3 Double leference Bnghtness Temperature July 21-31,2023
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Channel 18: NOAA20 ATMS Limb Adjusted Antenna Temperature - Sept 4 2024 Ascending Channel 18: NOAA20 ATMS Limb Adjusted Antenna Temperature - Sept 4 2024 Descending
Typhoon Yagi o Typhoon Yagi
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TROPICS S03 2023 June 2 Channel: 9, 186.51 GHz
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With a large constellation, imagine every 30 minutes instead of these daily animations
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ensor comparisons

* Forthis experiment—we compare ATMS, TMS, AWS/PFM
« Compare weighting functions and instrumental noise

* Developed an independent method to estimate instrumental
noise

* For all sensors we use the same time period. We use 3/21 to
3/30/2025

* We use the data collection period to generate limb
adjustments, similar to the methodology first developed by
Goldberg et al.s(2000) for AMSU and updated by Zhang et al
(2017) for ATMS.

. g’étgos://agupubs.onlinelibra ry.wiley.com/doi/full/10.1002/2017JD02

* Note AWS has 145 fovs per scanline. We skipgped every other
one (72), we ran one experiment averaging a 3x3 center for
each primary 72 fov to reduce noise and assess the impact

* Retrievals are based on polynomial regression.
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Example of ATMS\TMS Limb Adjustment — Temperature Channel
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Original NOAA20 ATMS Channel 7 March 28, 2025

g i : i

go'lr"omorrowjo TMS2 Original BT March 2025 (Ascending, Day 28) - Channel 4

o R 25
S 270
240
30N 260
235
EQ < 502
230 =
305 s 240
230
60S 220
B - : — ™ %05 2 = :
180W 180E 180W 120W 60W 0 60E 120E 180E
- LC NOAA20 ATMS Channel 7 March 28, 2025 901;$‘)morrow.lo TMS2 LC (real) BT March 2025 (Ascending, Day 28) - Channel 4
250
245
30N
240 250
<z
EQ 3 b=
235 20
308 230
230
225




@ The City College CUNY \CREST

. f SCIENCE & TECHNOLOGY \ TO SUSTAIN THE EARTH
of New York

Example of ATMS/AWS Limb Adjustment - Temperature Channel

i

Original NOAA20 ATMS Channel 7 March 28, 2025
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Example of ATMS\TMS Limb Adjustment — Water Vapor Channel
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Example of ATMS\AWS Limb Adjustment — Water Vapor channel

Ag%vr? PFM Brightness Temperature March 2025 (Ascending, Day 28) - Channel 14
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NOAA-20 ATMS Orbital Mean NEAT (10 Days) \""/
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Water Vapor Channels

Estimated AWS PFM Instrument Noise per Channel and Spot

Estimated ATMS Instrument Noise per Channel and Spot
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i AWS 11-15 similar to ATMS 18-22, ATMS has lower noise
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Retrieval Methodology

Trained against ECMWF Reanalysis
for period of March 21 to 27, and
apply to March 28, 2025

Polynomial regression, 2"9 order for
temperature and 3" order for water
vapor works extremely well —

compares to unsupervised neural
nets with 3 hidden layers

(64,128,64) learning rate .0001 and
50 epochs iterations.

Polynomial regression is much
faster to run different experiments.

For temperature we found using
limb adjusted data is much better.

RMSE
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NO LIMB AD.. With LIMB AD..

) : Min, Max, Bias, and Std Dev of Tret vs. Pressure Level
Pol2nd No BT1 BT';“'["C"g?:é/'ﬁ'sﬁ}si"cdpf:ﬁ)ﬁi‘;g;TT’;ts";é':ﬁS;g;es 'f);i' time.day == ; PO12nd No BTLBT2 LC Sine/LSM/SFCP/ NOAA20 ATMS March 2025 (0bs time day == 28)
(asc_flag == 1) & (Ism == 0/1) (abs(lat) < 90) ;training2127 {asc_flag == 1) & {lsm == 0/1) (abs(lat) < 90) ;training2127
—e— Bias 10° —®— Bias
1071 ~#- Std Dev —#— Std Dev
10" 1 10! 1
: £
E g
5 5
o w
£ £
107 A 102 4
3 4
10 .
-1 0 1 2 3 3 5 6 : : : : . . .
Magnitude (K) -1 0 1 2 3 4 5 6

Magnitude (K)



The City College
of New York

fep

i

CUNY

SCIENCE & TECHNOLOGY

CREST

TO SUSTAIN THE EARTH

Water Vapor

NO LIMB AD.J.

Min, Max, Bias, and Std Dev of Tret vs. Pressure Level
Pol3rd Sine/LSM/SFCP (73 fovs) AWS PFM March 2025 (obs_time.day == 28)
(asc_flag == 1) (Ism == 0/1) (abs(lat) < 90);training2127
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With LIMB AD.J.

Min, Max, Bias, and Std Dev of Tret vs. Pressure Level
Pol3rd LC Sine/LSM/SFCP (73 fovs) AWS PFM March 2025 (obs_time.day == 28)
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Retrieval Level 16, 500.0 hPa

ERAS Level 16, 500.0 hPa Pol3rd LC Sine/LSM/SFCP/ NOAA20 ATMS March 2025 (obs_time.day == 28)
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ATMS, TMS, AWS Temperature Statistics

Min, Max, Bias, and Std Dev of Tret vs. Pressure Level

Pol2nd LC Sine/LSM/SFCP/ NOAA20 ATMS March 2025 (obs_time.day =
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Min, Max, Bias, and Std Dev of Tret vs. Pressure Level
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AWS 3x3 averaging

Min, Max, Bias, and Std Dev of Tret vs. Pressure Level
Pol2nd LC Sine/LSM/SFCP/ NOAA20 ATMS March 2025 (obs_time.day == 28)
(asc_flag == 0) & (Ism == 0/1) (abs(lat) < 90) ;training2127

Min, Max, Bias, and Std Dev of Tret vs. Pressure Level
Pol2nd LC Sine/LSM/SFCP (73 fovs) AWS PFM March 2025 (obs_time.day =:

Min, Max, Bias, and Std Dev of Tret vs. Pressure Level
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Temperature Truth Profiles for Every 10000th Profile
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Pol2nd LC Sine/LSM/SFCP/ NOAA20 ATMS March 2025 (obs_time.day == 28)
(asc_flag == 0) & (Ism == 0/1) (abs(lat) < 90) ;training2127
Temperature Retrieval minus Truth Profiles for Every 10000th Profile
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ATMS information content stands out
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ERAS5 TPW
Pol3rd LC Sine/LSM/SFCP/ NOAA20 ATMS March 2025 (obs_time.day == 28)
. (asc_flag == 0) & (Ism == 0/1) (abs(lat) < 90) ;training2127
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ATMS, TMS, AWS

Min, Max, Bias, and Std Dev of Tret vs. Pressure Level
Pol3rd Sine/LSM/SFCP TO.TMS2 March 2025 (obs_time.day == 28)
(asc_flag == 0) & (Ism == 0/1) (abs(lat) < 90) ;training2127

Top Level is total precip. water TPW Stats

Min, Max, Bias, and Std Dev of Tret vs. Pressur:
Pol3rd LC Sine/LSM/SFCP/ NOAA20 ATMS March 20 s_time.day == 28)
(asc_flag == 0) & (Ism == 0/1) (a < 90) ;training2127

Min, Max, Bias, and Std Dev of Tret vs. Pressure Level
Pol3rd LC Sine/LSM/SFCP (73 fovs) AWS PFM March 2025 (obs_time.day == 28)
(asc_flag == 1) (Ism == 0/1) (abs(lat) < 60);training2127
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TPW = ag — aj x In(285 — bl 1) + a3 x In(285 — bi2), ATMS channel 23.8, 31.4 GHz channels are highly correlated to TPW
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Retrieval minus ERA5 TPW
Min: -58.64246, Max: 64.97573, Bias: -0.01675, Std Dev: 2.25207
Pol3rd LC Sine/LSM/SFCP/ NOAA20 ATMS March 2025 (obs_time.day == 28)
(asc_flag == 0) & (Ism == 0/1) (abs(lat) < 90) ;training2127
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TPW Errors
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WV Truth Profiles for Every 10000th Profile Pol3rd LC without BT1, BT2 Sine/LSM/SFCP/ NOAA20 ATMS March 2025 (obs_time.day == 28)
100 (asc_flag == 0) & (Ism == 0/1) (abs(lat) < 90) ;training2127
WV Retrieval Profiles for Every 10000th Profile

'{@33 The City College CUNY \CREST
M

100

Pressure (hPa)
Pressure (hPa)

25 50 15 100 125 150 175 200 T v
vz 1 25 50 75 100 12s 150 75 200
mixing Ratio (g/kg) mixing Ratio (g/kg)
| i M/SFCP (73 fovs) AWS PFM March ime. day ==
o WV Truth Profiles for Every 10000th Profile Pol3rd LC Sine/LSM/SFCP (73 fovs) AWS arch 2025 (obs_time.day 28)

(asc_flag == 1) (Ism == 0/1) (abs(lat) < 90);training2127

- WV Retrieval Profiles for Every 10000th Profile

Pressure (hPa)

Pressure (hPa)

25 50 75 100 1ns 150 s 200 00 25 50 75 10.0 125 150 175 200
mixing Ratio (g/kg) mixing Ratio (g/kg)



f k SCIENCE & TECHNOLOGY \ TO SUSTAIN THE EARTH
of New Yor

'{@33 The City College CUNY \CREST
M

Pol3rd LC without BT1, BT2 Sine/LSM/SFCP/ NOAA20 ATMS March 2025 (obs_time.day == 28)
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Pol3rd LC Sine/LSM/SFCP/ NOAA20 ATMS March 2025 (obs_time.day == 28)
(asc_flag == 0) & (Ism == 0/1) (abs(lat) < 90) ;training2127
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Information content similar for water vapor

Pol3rd LC Sine/LSM/SFCP/ NOAA20 ATMS March 2025 (obs_time.day == 28)
(asc_flag == 0) & (Ism == 0/1) (abs(lat) < 90) ;training2127
Cumulative Explained Variance (sfc to 300hPa)

—o— Tuth
~»— Retrieval
ATMS
5 10 15 20 %

Eigenvector Number

Cumulative Explained Variance

105

[y
o
5]

1
o
wu

o
o
=)

o
@
o«

0.80

Pol3rd Sine/LSM/SFCP TO.TMS2 March 2025 (obs_time.day == 28)
(asc_flag == 0) & (Ism == 0/1) (abs(lat) < 90) ;training2127
Cumulative Explained Variance (sfc to 300hPa)

—o— Tuth
—»— Retrieval
TMS
T T T T T
5 10 15 20 25

Eigenvector Number

Cumulative Explained Variance

105

|y
o
5]

°
0
ol

b
o
o

°
=
o

0.80

Pol3rd Sine/LSM/SFCP (73 fovs) AWS PFM March 2025 (obs_time.day == 28)
(asc_flag == 1) (Ism == 0/1) (abs(lat) < 60);training2127
Cumulative Explained Variance (sfc to 300hPa)

—o— Tuth
~» Retrieval
> 0000000
AWS
5 10 15 20 5

Eigenvector Number



"(Z@"B The City College CUNY \CREST

‘ . f k SCIENCE & TECHNOLOGY TO SUSTAIN THE EARTH
of New Yor

oY

Ocean only +-60 lat, Cloud liquid water < 0.01
Super easy cases

ERAS Level 1, 1000.0 hPa
Pol2nd LC Sine/LSM/SFCP 2x2(72 fovs) AWS PFM March 2025 (obs_time.day == 28)
90N(asc_ﬂag == 1) (Ism == 0) (abs(lat) < 60) (CLW <= 0.01) ;training2127
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Ocean only +-60 lat, Cloud liquid water < 0.01

Min, Max, Bias, and Std Dev of Tret vs. Pressure Level

i - Min, Max, Bias, and Std Dev of Tret vs. Pressure Level Min, Max, Bias, and Std Dev of Tret vs. Pressure Level
Pol2nd LC Sine/LSM/SFCP/ NOAA20 ATMS March 2025 (obs_time.day == 28) Pol2nd Sine/LSM/SFCP TO.TMS2 March 2025 (obs_time.day == 28) Pol2nd LC Sine/LSM/SFCP (73 fovs) AWS PFM March 2025 (obs_time.day == 28)
(asc_flag == 0) (Ism == 0) (abs(lat) < 60) (CLW <= 0.01) ;training2127 (asc_flag == 0)(Ism == 0) (abs(lat) < 60) (CLW <= 0.01) ;training2127 (asc_flag == 1) (Ism == 0) (abs(lat) < 60) (CLW <= 0.01) ;training2127
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Now TMS (118 GHz) and AWS (50 GHz) are more similar
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Ocean only +-60 lat, Cloud liquid water < 0.01

Min, Max, Bias, and Std Dev of Tret vs. Pressure Level Min, Max, Bias, and Std Dev of Tret vs. Pressure Level Min, Max, Bias, and Std Dev of Tret vs. Pressure Level
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Summary

* ATMS channels 1 and 2 - significantly improve total
precipitable water retrievals (but profiles are similar)

* ATMS low noise and additional channels produce
higher accuracy temperature retrievals

* Comparing to ATMS, equivalent AWS 50 GHz
temperature channels have much larger noise

* TMS and AWS temperature retrievals are similar in
troposphere, more so for clear skies (low cloud
liquid water).

« ATMS, TMS and AWS water vapor retrievals are
similar.

* Polynomial regression works really well!!
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Hyperspectral Infrared Sounders?

Min, Max, Bias, and Std Dev of Tret vs. Pressure Level
Min, Max. Bias, and Std Dev of Tret vs. Pressure Level Pol2nd Sine/LSM CriS-PCS50 September 2024 (obs_time.day == 17)
i > v e
Pol2nd LC Sine/LSM NOAA20 September 2024 (obs_time.day == 17) (asc flag == 1) & (Ism == 0/1) (absllat) < 90) ;training1116
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ERAS Level 1, 1000.0 hPa
Pol2nd LC Sine/LSM NOAA20 September 2024 (obs_time.day == 17)
(asgmfrlag 1) & (BT limb[: 20] > 138) & (Ism 0/1) (abs(lat) < 90) tralnlngllls
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Pol2nd LC Sine/LSM NOAA20 September 2024 (obs_time.day == 17) Pol2nd Sine/LSM CriS-PCS50 September 2024 (obs_time.day == 17)
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Pol2nd Sine/LSM CriS-PCS50 September 2024 (obs_time.day == 17)
(asc_flag == 1) & (Ism == 0/1) (abs(lat) < 90) ;training1116
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IR Summary

I

* Hyperspectral IR is particularly important for
resolving vertical structure in the lower
troposphere.

* Consider a constellation of IR sounders too!!
But geostationary is preferable because its
achievable — unlike microwave geostationary.
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Backup
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ATMS

AWS

ATMS TDR/SDR Specifications
Total EFOV EFOV
Channel Central Bandwidth Channel Center F y (GHz) Ac«;:r)acy N(EK";T Cross-Track  Along-Track  Polarization
GH: d
Name index | frequency (GHz) (MHz) NEAT  Polarisation A Resolution — L U
1 238 0.27 1 0.7 63 5.2 av
Sterna-11 1 50.3 180 <06K Qv < 40 km
2 314 0.18 1 08 63 5.2 av
Sterna-12 2 52.8 400 <04K Qv < 40 km 5 a0 oA 078 %5 3 55 o
Sterna-13 3 53.246 300 <04K QV < 40 km i e ~ ~5 | oo o o e
Sterna-14 4 53.596 370 <04K QV < 40 km 5 528 04 0.75 07 33 22 QH
Sterna-15 5 54.4 400 <04K Qv < 40 km 6 53.506£0.115 017 0.75 0.7 33 22 QH
Sterna-16 6 54.94 400 <04K Qv < 40 km 7 544 04 076 | o1 33 22 QH
8 54.94 0.4 0.75 07 33 22 QH
Sterna-17 7 55.5 330 <05K Qv < 40 km
9 555 033 0.75 07 33 22 QH
Sterna-18 8 57.290344 330 <0.6K Qv < 40 km
10 57.290344 0.33 0.75 0.75 33 22 QH
% <
Stoma-21 2 89 4000 <03k Qv 20 km 1 57.29034420.217 0.078 0.75 1.2 33 22 QH
Sterna-31 10 165.5 2800 <0.6K Qv <10 km 12 57.29034410.322240.048 0.036 075 12 33 22 QH
Sterna-32 11 176.311 2000 <0.7K Qv <10 km 13 57.29034440.322240.022 0.016 0.75 15 33 22 QH
Sterna-33 12 178.811 2000 <0.7K QV <10 km 14 57.29034410.322240.010 0.008 0.75 24 33 22 QH
Sterna-34 13 180.311 1000 <1K Qv <10 km 15 57.290344£0.322240.0045 0.003 0.75 36 33 22 QH
; . ! : av
Sterna-35 14 181.511 1000 <1K QV <10 km 1 e 2 ! o 23 22
17 1655 3 1 06 22 11 QH
Sterna-36 15 182.311 500 <13K Qv <10 km
18 183317 2 1 08 22 11 QH
Sterna-41 16 325.15+1.2 2*800 <1.7K Qv <10 km
19 18331245 2 1 08 22 11 QH
Sterna-42 17 32515424 2*1200  <14K Qv <10 km o N 7 : s R = o
Sterna-43 18 325.15+4.1 2*1800 <12K Qv <10 km 21 183.31£1.8 1 1 08 22 11 QH
Sterna-44 19 325.15+6.6 2*2800 <1K Qv <10 km 22 1833121 05 1 09 22 11 QH

Table 2: EPS-Sterna channel list and characteristics applicable this study o e e e o Y e

The 50 GHz channels are similar, one would expect similar retrieval performance in the troposphere.
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Y
91.655 + 1.4 GHz 2000 MHz 0.55 K 30 km

2 118.75 + 3.5 GHz 1000 MHz 0.93K 25 km

3 118.75 + 2.625 GHz 750 MHz 0.95 K 25 km

4 118.75 + 1.875 GHz 750 MHz 0.88K 25 km

5 118.75 + 1.25 GHz 500 MHz 0.95 K 25 km

6 118.75 + 0.75 GHz 500 MHz 0.95K 25 km

7 118.75 + 0.375 GHz 250 MHz 1.21K 25 km

8 118.75 + 0.125 GHz 250 MHz 1.16 K 25 km

9 184.41 GHz 2000 MHz 0.79 K 15 km

10 186.51 GHz 2000 MHz 0.73K 15 km

11 190.31 GHz 2000 MHz 0.69 K 15 km

12 204.8 GHz 2000 MHz 0.75 K 15 km
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3x3 averaged AWS

Estimated ATMS Instrument Noise per Channel and Spot Estimated AWS PFM 3x3 Instrument Noise per Channel and Spot
0.28 - N/MMW/\.\/—\/\A/\,\WJ\/\/\/\/ 12 4
g 026 1 2101 AWS 3x3 e
- U —
b ATMS 3 Chs
2 024 1 Z 08 —— ChE
I R — Ch7
£ 022 -Eo0s = nE
“; w
w
0.20 1 B VATV e TSN A A - 0.4
0.18 1 T T T T T T T T
T T T T T T 0 10 20 30 40 50 60 70
0 20 40 60 80 100 Spot Number (1-72)

Spot Number (1-96)

AWS PFM tropospheric sounding channels noise is
significantly higher than ATMS. Remember ATMS
channel #+2 is similar to AWS channel #



'K@" The City College CUNY \CREST

. OfNEWYOI'k st ail bl
WYV Channels 3x3
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Estimated ATMS Instrument Noise per Channel and Spot Estimated AWS PFM 3x3 Instrument Noise per Channel and Spot
16 14 1 AWS 3x3
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For water vapor channels, the methodology does not compare well with actual instrumental noise
because water vapor is very variable — much more so than temperature

1.20 1.20 1.20
Ch. 19 NEAT Ch. 20 NEAT Ch. 21 NEAT

0.90 0.90 0.90

£ 060 0.60 0.60
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0.00 0.00 0.00
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does not impact water vapor profiles

Min, Max, Bias, and Std Dev of Tret vs. Pressure Level
Pol3rd LC Sine/LSM/SFCP/ NOAA20 ATMS March 2025 (obs_time.day == 28)
(asc_flag == 0) & (Ism == 0/1) (abs(lat) < 90) ;training2127

Min, Max, Bias, and Std Dev of Tret vs. Pressure Level
Pol3rd LC without BT1, BT2 Sine/LSM/SFCP/ NOAA20 ATMS March 2025 (obs_time.day == 28)
(asc_flag == 0) & (Ism == 0/1) (abs(lat) < 90) ;training2127

—o— Bias —o— Bias
10° 1 #- Std Dev 10° 1 #- Std Dev
10' 1 10" 1

g g
£ £
o ]
> >
et ]
W
g 5
A &
j<4 <4
a a
107 A 107 1
103 R 103 p
-1 0 1 2 3 ) 5 6 -1 0 1 2 3 4 5 6
Magnitude (g/kg)

Magnitude (g/kg)



The City College CUN\CREST

f SCIENCE & TECHNOLOGY \ TO SUSTAIN THE EARTH
of New York

With and without channels

)

Pol3rd LC Sine/LSM/SFCP/ NOAA20 ATMS March 2025 (obs_time.day == 28) Pol3rd LC without BT1, BT2 Sine/LSM/SFCP/ NOAA20 ATMS March 2025 (obs_time.day == 28)
(asc_flag == 0) & (Ism == 0/1) (abs(lat) < 90) ;training2127 (asc_flag == 0) & (Ism == 0/1) (abs(lat) < 90) ;training2127
100 WV Retrieval minus Truth Profiles for Every 1000th Profile 100 WV Retrieval minus Truth Profiles for Every 1000th Profile
5x10° 5x10°
X X ATMSw/och 1,2
200 200
g ATMS g
£ £
5 300 § 300
g g
a a
6x10° 6x10°
500 500
700 700 ! =
850 — 850 = ——
1000 1000
7x10° - - - - - - - 7x10° - - - - - - -
-10.0 =15 -5.0 -25 0.0 25 5.0 75 10.0 -10.0 =15 -5.0 -25 0.0 25 5.0 75 10.0

Mixing Ratio (a/kg)

No Impact
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Original Brightness Temperature Limb Adjusted Brightness Temperature

TROPICS S3 LC Antenna Temperature Latitude Band: 10° to 20°

TROPICS S3 Antenna Temperature Latitude Band: 10° to 20° Channel 1 Channel 2 Channel 3 Channel 4
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TROPICS S6

Original Brightness Temperature

TROPICS S6 Antenna Temperature Latitude Band: 10° to 20°

CUN\anST

SCIENCE & TECHNOLOGY
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Limb Adjusted Brightness Temperature

TROPICS S6 LC Antenna Temperature Latitude Band: 10° to 20°
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275
Channel 5 S03 TROPICS Limb corrected with bias corr - Aug 23 2023 Channel 5: S03 TROPICS Limb corrected with bias corr - Aug 27 2023 270
%;:“?/éu B S gy g 210 . L e
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o o
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We developed a technique to detect outliers using eigenvectors
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Generate eigenvectors from the brightness temperatures each
day, and compare to the day before

TROPICS 53 August 2023 Eigenvectors Comparison: Day 23 (Size: 21368) vs Day 24 (Size: 34844), Diff: 63.07% TROPICS 53 August 2023 Eigenvectors Comparison: Day 27 (Size- 30161) vs Day 28 (Size: 37155), Diff: 23.19%
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BAD GOOD

Cosine Similarity of Eigenvectorspay 23 Eigenvector Diagnostics Mean Squared Difference of Eigenvectors Cosine Similarity of Eigenvectors pay 28- Eigenvector Diagnostics _Mean Squared Difference of Eigenvectors
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