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@" Outlines

% Introduction to NOAA Integrated Calibration/Validation System (ICVS)

% NOAA ICVS Inter-sensor Comparison Products to Support the GSICS Community

— Inter-Sensor Radiometric Calibration Bias Assessment (1Sensor-RCBA) Monitoring Tools

— Key Showcases and Products
* ATMS Inter-sensor Bias through SNO and 32-Day Mean Methods
* ATMS Inter-sensor Bias through CRTM Simulation O-B Double Difference

Path Forward
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NOAA Integrated Calibration/Validate System (ICVS) I=AS

In Support of NOAA Operational Weather Satellite Missions

m Satellite Observations:
- LEO/GEO
[ mHs ] - L1b Radiance (SDR)

AVHRR RS lon

Satellite Observations and Products:
+ Raw Data Record (RDR)

+ Sensor Data Record (SDR)

* Geolocation (GEO)

ANC Data from NWP:
* NWS GFS/GDAS Profiles
+ ECMWF NWP Profiles

ICVS Products:

* Performance Requirement Analysis Data
ICVS Data Quality Analysis Toolboxes: + SDR/GEO Data Quality Analysis Data | ICVS Inter-sensor
* Obs-Sim Bias, 32-Day Mean Bias, SNO Int Bias, 2 esoluti 1

Inter-sensor Double Difference, etc. 1 ? — Radiometric Calibration
' ; ’ Bias Assessment

(iSensor-RCBA) Tool

1

* Operational Radiance Data Quality Req. Status Critical Event Demonstration Products:
Radiance Map (Native/HI-RES, Limb Corrected, etc.)
Sensor Data Global O-B Bias Maps/Statistic Results
LEO-LEO/LEO-GEO Inter-sensor Bias (Direct and
Satellite Ops Status Double Difference) Global Maps /Statistic Results

* Instrument Performance Beam P ing and ! ion Accuracy

Automatic Anomaly Alert Automatic Data Quality Degradation Alert

Sensor Monitoring Products:
* On-orbit Performance
Req. Status

Satellite Observations:

* Hurricane 3D Warm Core Animations

= VIIRS True Color/ATMS High Resolution Composite
Image Animations for Severe Weather

+ NOAA Satellite Mission Event Log

« Satellite Anomaly Summary Report

* Level 0 Raw Data
+ Spacecraft RDR

* Sensor RDR

+ Two-Line Element

Support NOAA Critical Missions and Benefit NASA and DOD Users:

+ NOAA/NWS Operational Numerical Weather Predication Services

+ NESDIS/OSPO Operational Satellite Services (Flight, Ground, and Product)
NESDIS/STAR Operational Satellite Radiance Calibration and Applications Support
NASA Flight Instrument Performance Evaluation and Pre-/Post-I h Activities

Naval FNMOC and Air Force Weather Forecast and Satellite Data Applications Services

«* What does ICVS do?

* An integrated calibration and validation system (ICVS) for Satellite Instrument Near-Real Time (NRT) Performance and Data Quality Monitoring to
support all NOAA satellite missions

* ICVS is an important tool for level 1b or Sensor Data Records (SDR), and is used by OSPO, NWS, ECMWF, EUMETSAT, NASA, Air Force, NAVO, as
well as STAR scientists (especially the radiance or SDR teams)

Created/Maintained by STAR Sensor and Calibration Branch Radiance Teams:
* Creation, Mai and of ICVS C P by ICVS Team

+ Contributions from Cal/Val Teams:

v/ Satellite Instrument Performance Pre- and Post-launch Evaluation Algorithms
¥ Llb Radiance (SDR;

*  Currently monitoring 24+ satellite instruments with more than 3000 parameters online (https://www.star.nesdis.noaa.gov/icvs/)
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https://www.star.nesdis.noaa.gov/icvs/index.php

GSICS

ICVS Long-Term Inter-Sensor Radiometric Calibration Bias Assessment
(iSensor-RCBA) Monitoring Tool

\/
%

iSensor-RCBA Inter-sensor Comparison

Tool Key Features (Yan et al., 2025; 2026)
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Covering various instruments across several
satellite programs, e.g., the ATMS, CrIS, VIIRS,
and OMPS instruments onboard SNPP/NOAA -
20/NOAA-21, the ABI instrument onboard
GOES-18 and GOES-19; the AMSU-A, MHS,
and IASI instruments onboard legacy Metop-B/C.

Use multi-methods for inter-sensor radiometric
calibration error assessments

— Use CRTM as a transfer (CRTM-Double Difference)
(ECMWEF forecasts and RO-derived profiles
respectively)

— Use 3" sensor as a transfer (SNO based)

— Direct comparison (32-day direct differences)

— Inter-sensor comparison via deep convective cloud
targets

Serves as a web-based dashboard for satellite

instrument status (a publicly accessible website:
https://www.star.nesdis.noaa.gov/icvs/comparison ATM

S.php)

An Example: ICVS Inter-sensor Comparison Website for

STAR ICVS Home

Intersensor Comparisons
« ATMS >>

* OMPS-NM

¢ OMPS-NP

« Microwave sounding

JPSS On-orbit Event Log
« NOAA-21

« NOAA-20

« Suomi NPP

¢ Polar Satellite Messages

Severe Event Watch
Vector Data Display
JPSS Instrument SRF

NOAA-21

¢ Spacecraft

¢ ATMS

¢ CriS FSR

*“VIIRS

« OMPS Nadir Mapper
¢« OMPS Nadir Profiler
¢« OMPS Limb Profiler

NOAA-20

¢ Spacecraft

¢« ATMS

«CriISFSR

¢ VIIRS

¢« OMPS Nadir Mapper
« OMPS Nadir Profiler

Suomi NPP
« Spacecraft
« ATMS

- y ‘ t ) Integratsg* C:!lbratlon lVaﬁdatlon System

Aoy

ICVS Intersensor Companson -
19 May 2026 - 21:45 ET / 01:45 UTC

Select a Date

< [CEEEEmE] > || update |

Select JPSS Platform
@ NoAA-21 O Suomi NPP

Select Comparison Data Source
® NOAA-20 ATMS

O Suomi NPP ATMS

O MetOp-B AMSU-A/MHS

O MetOp-C AMSU-A/MHS

O NOAA-19 AMSU-A/MHS

O CRTM ATMS using ECMWF inputs
O CRTM ATMS using RO inputs

Select Data Type to Display
Direct Comparison

O 32-Day Mean Bias (Map)

(@) 32-Day Mean Bias (Time Series)
Double Difference (wrt CRTM)

O CRTM with RO inputs
@® CRTM with ECMWF inputs

Select ATMS Channel/Band
O ch. 01 (23.8 GHz)

O ch. 02 (31.4 GHz)

O ch. 03 (50.3 GHz)

® ch. 04 (51.76 GHz)

ATMS

Click to enlarge chart image
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Currently provide ATMS and OMPS inter-sensor comparison monitoring




ICVS Inter-Sensor Bias Study
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Article

Long-Term Assessment of Inter-Sensor Radiometric Biases
Among SNPP, NOAA-20, NOAA-21 OMPS Nadir, and CrIS
Instruments Using the NOAA ICVS-iSensor-RCBA Portal

Banghua Yan *, Ding Liang 2, Xin Jin 2, Ninghai Sun 2, Flavio Iturbide-Sanchez 10, Xianggian Wu '
and Likun Wang 3
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@" ATMS vs. N19 AMSU-A SNO Inter-sensor Bias

_GsIcs

S-NPP ATMS TDR vs. NOAA-19 AMSU-A L1B SNO Inter-Sensor Bias
8 Nov 2011 ~ 15 Dec 2025

6-0 T T T T T T
ATMS Ch.1 (AMSU-A Ch.1) ATMS Ch.5 (AMSU-A Ch.4)

ATMS Ch.8 (AMSU-A Ch.7) ATMS Ch.12 (AMSU-A Ch.11)

4.0k ATMS Ch.15 (AMSU-A Ch.14) i

2.0

BT Bias (K)

-6.0 1 1 1 1 1 1 1 L L

11/08/2011 09/03/2014 06/29/2017 04/24/2020 02/18/2023 12/15/2025
Date

Bias systematic shift in 2017 due to the ATMS calibration algorithm change and channel
dependent non-linearity correction coefficient update
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ATMS ECMWEF Profile CRTM O-B Double Difference

BT Bias (K)

BT Bias (K)

BT Bias (K)

BT Bias (K)

BT Bias (K)

JPSS ATMS OPS SDR O-B Inter-Sensor Double Difference Time Series
(Without Bbias Correction)
29 Nov 2017 ~ 15 Dec 2025
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ATMS 32-Day Mean Direct Bias vs. O-B Double Difference

BT Bias (K) BT Bias (K) BT Bias (K) BT Bias (K)

BT Bias (K)

JPSS ATMS TDR 32-Day Direct Inter-Sensor Bias Time Series
29 Nov 2017 ~ 15 Dec 2025
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Results are consistent between
two inter-sensor bias analysis
methods
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@" Demonstration of ICVS-iSensor-RCBA ATMS Portal

_GsIcs

https://www.star.nesdis.noaa.gov/icvs/comparison_ ATMS.php

GSICS MW Sub-Group Meeting, May 21, 2026 Page | 8


https://www.star.nesdis.noaa.gov/icvs/comparison_ATMS.php

& ATMS CRTM AI-Emulator Development

Global Al Emulator Analysis: 2025-07-01 | Cloud-STPEgnEe o Bias Time Series - Chl (ASC) - Cloud-Screened

—e— Target (TDR - CRTM)
Target: TDR - CRTM (Ch 1)

—e— Emulator (TDR - Al)

25- ~< Double Difference (Al emulated CRTM - CRTM) |~ 0.2
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Scalable Al Emulating model setup:

Algorithm: LightGBM (Gradient Boosting Decision Tree).

SN W B OO o Superior handling of tabular data and precise capture of non-linear physical relationships.
CRTM - CRTM (Ch 1) o Fast and suitable for CPU-only platform.

* Feature engineering:
o Grouped ATMS channels which has similar characteristics.
o For channel 11-15, all 91 levels of water vapor profiles were removed, i.e. considered as dry air.

Model setup:
o Each channel was trained separately.
o 300-400 features were used for different channels.
o The method solved the OOM issue and is scalable for larger dataset training

Diff (K)

(Courtesy of H. Lin)
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(@" Path Forward

s Implement the STAR RO profile ATMS O-B monitoring
— RO profile only simulation without NWP model profile filling

— Inter-sensor bias monitoring through RO profile O-B double difference

% Implement the ATMS Al emulator O-B monitoring

s Implement the ATMS vs. MWS inter-sensor comparison monitoring

— SNO and 32-Day running mean direct comparison
— Double difference through RO profile and NWP profile CRTM O-B simulations

s Develop the ATMS vs. QuickSounder inter-sensor comparison monitoring
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