Global Space-Based Inter-Calibration System:
An Operational Satellite Monitoring Framework

By Manik Bali, University of Maryland

Contributions from
David R. Doelling, Fangfang Yu, Flavio Iturbide-Sanchez, Lawrence E. Flynn, Likun Wang, Shegli Wu, Tim Hewison, Tom Stone, Euidong Hwang and Tsutomu Nagatsuma,

2024 Calcon Meeting



Contents

* Introduction

e GSICS Inter-Calibration Algorithms
=  GSICS Products
= GSICS Deliverables
= GSICS References

* GSICS Products
* GSICS Product Research Center

* GSICS Code and Data

= Architecture
= (Python)Tool for comparing Solar Data Set
= Inter-compare across observing platforms

e UV Instrument Calibration

* VISNIR Calibration

e Space Weather Instrument Calibration
* Recalibration and CDR

* GSICS State of Observing System

* GSICS Newsletter

e Conclusion

2024 Calcon Meeting 2



Introduction
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The Global Space Based Inter-Calibration System (GSICS) is a consortium of satellite

agencies that have come together to monitoring in-orbit satellites instrument performance,

build algorithms to estimate calibration biases, and apply adjustments to correct for them.
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GSICS Coordinates Calibration activities across member agencies
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GSICS Algorithms
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SICS Inter-Calibration Products
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https://www.star.nesdis.noaa.gov/smcd/GCC/ProductCatalog.php

GSICS Deliverables

GSICS Deliverables are entities that are useful in instrument monitoring and
calibration. We currently have four deliverables:

* Hyperspectral Reference Radiance in NetCDF Format by Masaya Takahashi (JMA) Agencies maintain GSICS Processing and Research
* GEO-LEO Intermediate Collocation (Himawari/MTSAT V Hyperspectral, IR) by Masaya Centers (GPRCs)
Takahashi (JMA)

* Spectral Response Function for GIRO (VIS) by Masaya Takahashi (JMA)

* Level 1CInter-Calibration Tables by Wes Berg(CSU) and Racheal Kroodsma (NASA)
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GMI calibration references

Draper, D. W., D. A. Newell, F.J. Wentz, S. Krimchansky, and G. Skofronick-Jackson, 2015: The Global Precipitation Measurement (GPM) Microwave Imager (GMI):
Instrument overview and early on-orbit performance. IEEE J. Sel. Top. Appl. Earth Obs. Remote Sens., 8, 3452-3462, doi:10.1109/JSTARS.2015.2403303.

Wentz, F. J. and D. Draper, 2016: On-orbit absolute calibration of the Global Precipitation Mission Microwave Imager, J. Atmos. Oceanic Technol., 33, 1393-1412,

doi:10.1175/JTECH-D-15-0212.1.
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http://gsics.atmos.umd.edu/bin/view/Home/LEOnetCDFSourcedataset
http://gsics.atmos.umd.edu/bin/view/Home/GEOLEOIRCollocationIntermediatedata
http://gsics.atmos.umd.edu/bin/view/Home/SRFnetCDF
http://gsics.atmos.umd.edu/bin/view/Development/Microwave-Deliverable
http://gsics.nsmc.org.cn/portal/en/fycv/index.html
https://www.eumetsat.int/inter-calibration
http://ds.data.jma.go.jp/mscweb/data/monitoring/calibration.html
https://nmsc.kma.go.kr/enhome/html/gsics/gsicsIntro.do
http://planet.rssi.ru/calval/gsics-en?setlang=en_US
https://www.mosdac.gov.in/gsics

Infrared  |lASI-A Deorbiting

|ASI-B (Operational

IASI-C Operational

MNOAA-SNPRICHS Instrument completes designed lifespan

[NoAA-20/CrS (Operational

NOAA-21/CrlS

AIRS Operational

MODIS(AQUA) 2002 to 2018
VISINIR  [NOAA-20/VIIRS SDR Versions

NOAA-21/VIIRS ]
MicowavdpMsUMSUFCOR | | | |

NOAA-20/ATMS | |eDRVersion) |

Glossary Channel * Reference Instrumeant * Period { of best reference) * Version: The version of records that is best recommended ( can be more than one } Status: Most recent status of the reference instrument that can directly impac
inter-calibration outcomes. * Major Event: Major events during the best lifetime of the reference instrument * GSICS Maturity: Three colors denoting { Green: If GSICS has formally designated it as GSICS Referance, Yellow: If recommende

as a GSCICS reference ).

GSICS Reference instruments are (VIIRS/CrIS/ATMS/IASI)

These are many times more stable than most of the concurrently flying instruments and retain most of their
their pre-launch characteristics.

They also follow a QA4EO selection criterion.

In addition AMSU/MSU FCDR Used as a reference for MW

QA4EOQ is a CEOS/GSICS accepted Quality Assurance Standard/ GCC initiated the process to full fill this criterion
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\: GSICS Notebooks: Delivering Code + Platform+ Data

Google Colab for GSICS

GSICS developers have created read and inter-comparison tools on Google Colab. This allows
researchers to directly share processing code + data+ processing hardware in real-time with WMO
member agencies

An instance of code and a python kernel is shared instantly. This enables us to directly use inter-
comparision data and code and perform validations on the fly.

Python code GS5ICS Data
A Python SRR AR that can read in processing
Kernel hardware

GSICS data notebook

s
Jupyter

Google Colaboratory

CPU/GPU/TPU
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GSICS Notebooks: Analyzing and Comparing Solar Data Sets

Solar spectra irradiances have wide application including the following:
» Convert measured satellite radiance to reflectance
Input in radiative transfer models for bandpass weighting
Provide wavelength scale registration by using solar absorption lines
Monitor radiometric stability monitoring, which requires a baseline solar spectrum to quantify instrumental changes
Monitor radiometric calibration stability relative to the moon (indirectly rely on a solar reference spectrum)
Track solar activity and compare to reference spectra

The code can read in Solar Data sets from multiple sources and compare them

« TSIS-1 HSRS Version 2 (Recommended by GSICS)
« SAO2010 Data set
« HELIO 1/2/3 Data Set

TSIS HYBRID REFERENCE SPECTRUM C2021-03-04 Vs SADZOL0 Vs HELIO

= — TSI Ref_spectral
SADZD11 Ret Spectral
Helio

GSICS Solar Notebook

0 0 1000 1500 000 500
wanwelength
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https://colab.research.google.com/drive/1qNGblLhi0JzrTDeQwnr7WxbApGCHYT5H?usp=sharing
https://colab.research.google.com/drive/1qNGblLhi0JzrTDeQwnr7WxbApGCHYT5H?usp=sharing

Beyond Satellite-Satellite Inter-Calibration
Interoperability Platform [ Inter-Compare Any two Observing Platforms]

TROLL *™ s
The WMO Integrated Observing System (WIGOS) aims to integrate all the y

observing platforms and achieve interoperability.
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WIGOS System 1. Read in GTS/WIS data
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UV / Vis / NIR Spectrometer Subgroup:
Focused Activities

* Compare solar measurements from all of the instruments.

» Example: The Working and Reference Diffuser System on the Ozone Mapping and Profiler Suite
(OMPS) series of instruments are providing very good tracking of in-orbit degradation / brightening.
Models of solar activity, wavelength shifts and wavelength dependent degradation explain measurements

at the 0.1-% level,
» Compare Earth Radiances over targets.
* Example: Monitoring of measurement residuals over a latitude / longitude box in the Equatorial Pacific
provide confirmation of performance over the last 12 years.
* Compare by using forward models.

* Example: Comparisons of initial residual for OMPS Nadir Profilers allowed the development of
calibration adjustments to “homogenize” the Level 2 products from S-NPP and NOAA-20.

Slide Courtesy: Lawrence E Flynn/NOAA



Newest

(a) 12 years of S-NPP OMPS NP bi-
weekly Working Diffuser Soar
measurements compared to their
average.

Difference, %
Difference, %

(b) Wavelength Shift Patterns.
Wavelength shifts track optical
bench annual thermal variations.
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(d) Differences after subtracting the
shift and activity patterns. This
shows the combined degradation of
the working diffuser and the
instrument’s optical throughput.
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A Principle Component Analysis of The Geostationary Environment 0
Monitoring Spectrometer (GEMS) measurements was used to reveal the 20 §
main features of the GEMS data and reconstruct the test images. This
analysis will be extended to the recently launched TEMPO data.
Comparisons of under-flights by LEO instruments has begun.
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Recalibration and CDR

Using the GSICS GEO-LEO IR algorithm to recalibrate KMA
COMS/MI and GK2A/AMI

— Euidong Hwang (KMA)
— COMS : 2011.04. ~2020.03., GK2A: 2019.07. ~
— Re-calibration results show stability and consistency.

The efforts has been made to bridge the SSU and hyperspectral
sounders extend climate data records for stratospheric temperature
monitoring

— Likun Wang (UMD)

— A method is being developed to convert AIRS hyperspectral
data into equivalent SSU observations.

Original TB
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GSICS VIS/NIR VIIRS/GEO DCC intercalibration

The GSICS VIS/NIR reference instrument is NOAA-20 VIIRS N20 VIIRS I1 (0.65um) DCC PDFs
The GSICS/CEOS recommended solar spectra is the TSIS-1 HSRS S - I
| Apr20182354346 4163 441.0 VIIRS I1 band
Use DCC to transfer the N20-VIIRS to the GEO imagers Octz0tesmeasos 4154 o DCCPDFs
Jan20192288968 404.6 439.0
- Brightest, Near Lambertian, top of atmosphere targets, identified 0.06/-Batiets s uis L?,'(ZE?' P
by cold BT Jen2020esaiTen 4067 4410

. . . . <>_,“‘ Apr20202321044 4187 441.0
|dentify VIIRS and GEO imager deep convective cloud (DCC) pixels 5 Sl JUZ caeams i3], 4sa0 4
« <205K, svis<3%, sIR <1K, SZA <40°, VZA <40°, 10° < RAA< S | Apzzizcers 4143 440
o — Jul2021 2205570 4114 439.0
170 L Oct20211938442 4179 441.0
Ap20222201112 4218 4450
Apply DCC BRDF to convert reflectance to a common angle 0.02 | Juizezzomrsis wize 43w |
condition '
« Hu Model for bands<1um, and monthly regional band specific
for bands>1um 0.00 — —
: : . e 4 200 270 340 410 480 550
Compile DCC pixel reflectances into monthly probability distribution J1_VIIRS, VIS radiance, 0.65um (I1), Res= 2

functions (PDF) and compute mean and mode ,
Note the consistencybetween the

monthly PDFs

Slide Courtesy: Dave Doelling/NASA



GSICS VIS/NIR VIIRS/GEO DCC intercalibration

« The GEO imager and the NOAA-20 VIIRS PDF modes should be equal
 account for the spectral response function differences, using SBAF tool

 The GEO image mean count and N20 PDF mode radianc

e is the calibration coefficient

The N20-I1 VIIRS DCC reference GEO domain radiance Met-11 0.65um gamn using DCC and ray-matching
Y S R B - 0.60[ ' T
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450 0.551- e e e T &
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2 1 S — J ' StdErr % 0.55 0.29
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Note the DCC brightness changes slightly by GEO domain

Slide Courtesy: Dave Doelling/NASA

Note how similar the gains track between the methods



GS

ICS GRWG space weather

Currently, importance of space weather observation is growing. Because implementing space-based SWx observation
to the operational space weather forecast model and application is essential, cross-calibration of the space weather

sensor is necessary. Based on this background, space weather sub-group is established in GSICS GRWG since 2023.

Because high energy particle observation in GEO is “in-situ” observation, it is difficult to realize the absolute

measurement using the same reference, and the physical conjunction between individual satellites.

We use “magnetic conjunction (L', a,,)” approach for cross-calibration of high energy particle sensor. We try to follow
the standard data analysis procedure written by COSPAR/PRBEM. But there are several problems to be solved to

apply this document for our cross-calibration.
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GSICS State of Observing System (SOS) at your finger tips

State of Observing System [2023]
Mean Monitored Instrument - 1ASI-B Bias (K)
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Click here to get code and latest State of Observing System
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GSICS Newsletter

« Each year we publish four Issues of the GSICS Newsletter.

* Newsletter article are focused on Satellite Calibration ( Pre-Launch Post Launch)

* Over 400 subscribers

* Access link https://www.star.nesdis.noaa.gov/smcd/GCC/newsletters.php

« To subscribe to the GCC Newsletter Mailing List:
Send an e-mail to gccnewsletter-subscribe@list.woc.noaa.gov with the word 'subscribe' in the subject line

To contribute contact Editor Newsletter
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GSICS and CEOS Notebooks: Delivering
processing Code and Data to the Users

By Manik Bxly (LM

nt Fisls Cattestane (Rhes Syatm v E54)

a6 270 noww provided cacan!m TICH),
CEIC3 Producs zsd CECS Data directly
plugzed ixn production pipslines with

{6l Tha code cm be din
mizimal ovarhead

TNorwbools add a new dimeension w0 the GEICS and CECS daa distrimicn thams wikredn dam
e w.uu.'an:ip\xm.m algoritims ca be shaved in real tima
“cm ths Google Colab, they alow
acosss to CPU/GPUVTRU disctly i the browsar. Notebooks cam be saved locally as Tupytar
‘motabooks 224 run on local machings. W presat hars soma of the G3ICS Notebocks and
deseribs the wsdalying archinons,

GSICS Natebasks

(GSICE bas o T products disiribated frmugh the GEICE Brofacs Catalog (LINE) In
ion, tiaars ava daliveenblss and detz sats. Tis following notwbocks 2= mr
2 are ablo to proces tha dats

+ G3ICS RAC Produces (s 2ars ): Processes GEICS RAC prods

* G3ICS NET Products (556 hers - Process GEICS NRT products
- IdantFies Collocated pixsk.

+ Simmltaneoms Nadir Overpass (sss ks
+ OSCAR Webpage (sse bars): Iiantifiss instrumants of interest o= WD O3CAR paga

O Setuztn Wegrar and Tim Fawizas,
cunscrzar

IGSICS Related Publicafions
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The GeoSTAR Geostationary Microwave

Sounder
By Biom Lembrigesen Jer Propuision Laborarory & Caijformia Insrituce of Technoiopy

A geostationary microwave sounder, capable of providing contimuous all-
weather monitoring of temperarurs, watsr vaper, clouds, precipitation, and
wind, would add remendoun:ly to our ability to obsarve and predict dynamic
stmospharic phenomena, such a: humicanss and severs storms, monsoonal
meisture flow, atmospheric Tivars, otc. Such a sensor is now feasible, enabled
by techmology that bas been developed at the Jot Propulsion Laboratery (JPL)
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CantTAR Snpleman @ duipe St
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Can we have a CALCON Special issue ?

Slmulailon of CrlS Radiances Accounting for
Realistic Properties of the Instrument
Responsivity That Result in Spectral Ringing
Features

iy
LTF-Macizon, N4 NESDE.

Recently, an article was published in Remote Sensing in 2023 [1] which

a procadure for the simulation of radiances from the NOAA Cross-
track Infrared Sounder (Cal%) Fourier Transform Spectromater (F13) 1o
include spectral ringing effects cansed by the finite-band. non-fiat instrument
specral response to the incident radiztion. A simolation using a line-b-line
radistive wansfer modsl is performed to illustrate the magniruds of the effect
and toindicate which spectral channels are likely to be impacted.

proserve the informatan costont that
darices rom high specmal riasion

‘sercm i th rndiet e clcalztisas,

Charscierizasion of Crl3 Spectral
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Intraduction or Chinese remote sensing satellfes.
BT i1 Sunand P iang, (SHTEMA)

A Hew Postivor Fiat Fiskd Measurement Method for
the Balar %Ry and Extreme Ultrauiolet Imager
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easuremant Radar cabosrd he FY-30

i

ByM Vi [CMA) Jf Shang (CHA) 8. kang [BRIT], €

G20 (BT, 5. G (O3 anc P Zhang (CMA)

Eloud-Target Caskestion e Fengyun-30 MERSLE
nce Eanas: Madsl Development and

Instrument
By G Liu F. Wang (LIS, X Fisard . Zhang (CMA)
News in This Quarter

3% FengVun Satefie User Conference (F-2023 heid
PO 304 Novemar 2023 n Zisman, China

E¢F Yoo, £ O . Shang L Sim €. 5. Wi X Hu
LA 5. X0 80 P, ZNanG (CHA)
Announcements

8K:S Annual Mectings in Darmstad!, Germany, 11-13
March 2024

B¢ T Hewsn ELMETSAT)

BPIE Optics and Phstonics EA OBsenIng Systams

Confarence to be hald In San Diege Aug 18:22, 2024
By Mang [NASA, X Gu [CAS), and 1 § Crapla-
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Introduction on Chinese remote sensing

satellites

By Chenghi Q. Ling Sun and Perg: Zhang, (NSMC

MAI

In the past few decades, China's space remote sensing technology has shown.
cxplosive development, Up 1o now, there arc mare than 60 civilian carth
observation satellites in orbit, forming several Earth observarion satellite
series such as Fengyun, Haivang, Zivuan, Gaofen, Yaogan and Tianhus,
which provide satellite remote sensing application scrvices for
metcorological and Marin monitoring and forccast, disastcr prevention and
reduction, resource cxploration and mapping in China and around the world

Chima began to develop meteomlogical
stellites in the 1970, and as of
Mavember 2023, hus lasnched 21
meteorclogical satellies, nine of which
are in onkbat. Fengyun-2 series are
Chinals first generation of geastationary
exabit meteorolagical sntellites, a total of
eight have been luumched, currently in
et are FY-2 and FY-2H, carrying
o main paylaads of scaaning
rdiometer and space envimmment
moaitor. It can obtain daytime visible

images, day and might infrared images
andl water vapor disinbution maps and
meaitor solur activity and the space
enviranment in the orbit of the satellite

FY-4 series are the secoad generation of

Chinals geostationary meleorslogical
satellifes. FY-4A was laanched in 2016
which equipped with Geostationary

Interferometric Infrared Sounder
(OIIRS) firsdly in the gecstationary
orbit, as well as Advanced
Geostationary Radiation Imager
(AGRI}. Lighining Mapping lmager
(LMI) and Spoce Envirmment
Manitoring Insirument Package (SEF)
FY-4 lunched in 2021, in additica 1o
AGR] and GIIRS, it also carried a Geo
High-spesd Imager (GHE), and both of
FY=2A and FY~H are curmently in
operatianal status. Fengyun-3, the
second gensration of polas arbiting
meseoralogical satellites i China, with
a total of seven lnmehed. The major
Lunches in secent years inclade FY-3E
easty moeming satellite launched in
2021, which realizes the frst active
cadar wind field remole sensing
detection among Fengyus-serics
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Summary

The Global Space Based Inter-Calibration System has
created a framework to monitor in-orbit instruments. Bue p— e s 5 st g

& gt sy NN+ ] ision success is dopendent upon quality assuranc. Data Quality adds » yayordssd e e oty WNOUNIED AT POLCY

We have developed next generation platforms for =

* GSICS performance

' the FY-35 and Y28

3ecause the commercial satellite sector grow, space agencies identified the
1eed for systematic evaluation of commercial satellite data to
10w it may be integrated into their programmes.

e websie of the
1ACast and e-mal.

“ Eventlog
+ Satellte Operation Events

""" 94SA Taunched the CSDA Project and ESA the EDAP project to meet this & é,é 0 dat oy forthe

1eed. i

VASA and ESA are working toward a comprehensive ESA-NASA
ivaluation Framework that will include the utility of these data for Eart

sharing algorithms, data and build on them e -

i

collaboratively. b Gosa o @ BB , —
. . . . . . oo == - - -

G S I CS m 0 n Ito r I n g h a S h e I p e d I d e n t I fy a n 0 m a I I e S ) Wmew CMA GDWG TASK: CMA GPRC Website Operation = L:;AA GDWG TASK: Update of the Landing Pages for WMO-O”SCAF

+ Keep CMA GPRC Website Content updating:
rmatic

@ Updmmg the list 01 new Instrument Calibration and Monnonng Landmg Page addresses:
. WindRAD, SSIM, SIM-2, XEUVL S

correct them and generate high quality reprocessed m

Vahdanon (CEOS Wi

data. “’
Cross calibration of Space Weather instruments has ”Wﬂ ek IIE
given new insights/causes of identifying instrument e “ —
anomalies. =
New algorithms are being build that exploit Lunar
viewing, account for calibration Non-linearity and also
account for off nadir biases to give a full spectrum of
instrument biases.

. Landmgpage (m/ portal)

Multiple ways GSICS can work with CALCON Community: Share algorithms, data sets, joint meetings, Newsletter ...
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Summary of links to GSICS pages and tools

1. GGSICS Product Catalog:
https://www.star.nesdis.noaa.gov/smcd/GCC/ProductCatalog.php
GSICS WIKI http://gsics.atmos.umd.edu/wiki/Home
GSICS Google Group https://groups.google.com/g/gsics-dev
GSICS Newsletter: Send an e-mail to gccnewsletter-subscribe@list.woc.noaa.gov
GSICS Product Status registration: Register here
Bash script to download GSICS Data
http://gsics.atmos.umd.edu/bin/view/Development/Download GSICSProducts
Series of notebooks to read, view and process GSICS Data and Deliverables from the
browser in a collaborative ecosystem

« DCC Product notebook

» This notebook reads DCC products and plots and lists them

« GIRO SRF notebook

» GSICS Product RAC notebook and NRT notebook
8. Plotting Tool http://gsics.tools.eumetsat.int/plotter
9. Tools have been built to achieve platform inter-operability
10. Inter-operability platform ( multiple satellite formats, acquisition platforms) has been
established at University of Maryland

2

~

Members are welcome to use the tools build by GSICS

2024 Calcon Meeting


https://www.star.nesdis.noaa.gov/smcd/GCC/ProductCatalog.php
http://gsics.atmos.umd.edu/wiki/Home
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mailto:gccnewsletter-subscribe@list.woc.noaa.gov
https://docs.google.com/spreadsheets/d/1WCSLeawlgvZjzB6GM9pmDlbKMj7CV_tYGqSeT63G4oM/edit?usp=sharing
http://gsics.atmos.umd.edu/bin/view/Development/DownloadGSICSProducts
https://colab.research.google.com/drive/1AbQklydiBgSk3gWe14FcLBe69HiSciJC
https://colab.research.google.com/drive/13Icapoogf0FUkYpfnynFJQm0H68uDNy3
https://colab.research.google.com/drive/1ENBFgZ1IOgXNw6bS-0X14AshT729yIf2?usp=sharing
https://colab.research.google.com/drive/18SjLpebRKPdEBT_eYuZrEGTQNo82gpn4
http://gsics.tools.eumetsat.int/plotter

THANK YOU
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g 7E .
- Changes by using on-board dual ot i
° o Solar diffusers works well Working scaled o Ref

10E

250 260 270 280 290 300 310 320 330 340 35 360 370 380

Wavelength (nm
Estimates of the total wavelength-dependent throughput changes for the S-NPP OMPS over ten years (2012 to 2022). The blue

curve is from linear fits of the changes of the bi-weekly solar measurements from the working diffuser. The red curve is from
linear fits of the changes of the annual solar measurements from the reference diffuser. The green curve is a scaling of the blue
curve accounting for the difference in exposure frequency for the reference versus the working diffusers. The orange curve is
the red curve minus the green curve. It gives an estimate of the throughput degradation for the shared optical path for the
radiance measurements. Notice that the instrument throughput changes for the OMPS NM (300 nm to 380 nm) are well within

ﬂThis figure was created and provided by Colin Seftor of SSAI for the NASA GSFC Ozone Team.)m



Mean Al for March from 2012 to 2022, aover Pacific, NPP

' [ [ [
200 Cold to warm represent 7
i years from 2012 to 2022 ]
1.5 u _
3 g0 | UV Aerosol Index
= . 1 331/360 nm Pair
g [ ]
§ 0or .
Trend over J —r” ]
/"_ & _
11 years. 4 qHeerers Sun Glint Geometry —
i Colors are time-sorted Cold t m i
- 2012 2013 2014 2015 2016 2022 2023
Y I B B |
{ 10 200 S0
Cross-Track Viewing Position # (#17 is Nadir)
Cross-track dependence over the Equatorial Pacific of the Aerosol Index for S-NPP for March for 11 years Cold t m.

The cross-track pattern for the Aerosol Index is also very stable year-after-year and the absolute values are stable at the 0.4
level. The figure on Slide 7 show (two ()‘s) a trend in the instrument throughput for the 360 nm channel relative to 331 nm
which has not been adjusted in any calibration, so some time dependence in this figure is not unexpected.
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Global Zonal Mean Comparison of Initial Residuals Global Zonal Mean Comparison of Initial Residuals

between NPP and N20 before Soft Calibration between NPP and N20 after Soft Calibration
21Bnm Initial Residual Differences (N2Z0—SNPP), All—Pixel, Before Soft—Cali, Mar. 2021 . 21andnitial Residual Differences (N2Z0—SNPP), All—Pixel, After Soft—Cali, Mar. 2021(updated— SDR)
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: = [288nm 1: 1: :I-. 1:
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The vertical axis gives the average initial residuals for each channel from short to long. The zero lines for each
latitude are at the latitude on horizontal axis. The units relative to the zero line give the residual differences in %.

The Initial Measurement Residuals from the Version 8 Ozone Profile retrieval algorithm applied to the S-NPP and NOAA-
20 Ozone Mapping and Profiler Suites (OMPS) for March 2021 averaged 20-degree latitude bands are used to compare
the radiance / irradiance ratios at ten channels from 253 nm to 318 nm. The relative biases for the Equatorial latitudes in
the figure on the left are used to estimate ten adjustments to the NOAA-20 calibration for use globally. After applying

this set of adjustments, the results on the right show that there is good agreement globally.
26
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Model and Components for Solar Measurements

Solar Activity Patterns (Scale Factors Relative to Mg Il Index)
- From bi-weeky working solar measurements (Up-Down-Up in Mg Il Index)
- From TSIS-1 HSRS daily solar pattern convolved with the instrument bandpass.
- From PCA analysis of the solar record try to recognize the solar activity components.

Wavelength Shift Pattern

- From synthetic spectra with a range of shifts using the TSIS-1 HSRS and the bandpass
- The relative shifts can be fit with a quadratic at each wavelength center.
- Synthetic shift patterns do not account for pixel-based calibration gradients.

- From centered differences using the measured spectra.
- Shift(wi) = [[Irrad(w,,,)-Irrad(w, ,)]1/Irrad(w,)1/[w;,, - W, ;]

- From PCA analysis.

Degradation
- Diffuser Degradation Linear or exponential in exposure time
- Smooth functions of wavelength
- Instrument throughput degradation
- Assumption: Degradation rates per exposure for working and reference are equal.

Bandpass and Wavelength Complications
Mg Il Indices and other information from Earth Radiances. (ICVS Link)

2024 Calcon Meeting



GSICS Reference: CriIS Vs IASI
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GOES VS IASI inter-calibration

GOES-16 ABI B15(12.3um) - Daytime
6 Jun 2024 - 0900 UTC GOES-17 ABI B15(12.3um) - Daytime
18 Sep 2023 - 0800 UTC GOES-18 ABI B15(12.3um) - Daytime
6 Jun 2024 - 0800 UTC
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