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Global Space-based Inter-Calibration System
https://gsics.wmo.int/en/welcome

e What is GSICS?
— Global Space-based Inter-Calibration System
— Initiative of CGMS and WMO

— Effort to produce consistent, well-calibrated data from the
international constellation of Earth Observing satellites

e What are the basic strategies of GSICS?

— Improve on-orbit calibration by developing an integrated inter- ( ; @
comparison system -
e Initially for GEO-LEO Inter-satellite calibration EUMETSAT IMA
e Extended to LEO-LEO |@' Q

¢ Using external references as necessary
NOAA CMA KMA

— Best practices for calibration & characterisation

« This will allow us to: % e @

— Improve consistency between instruments ,s:)ﬁ NASA WMO

— Provide adjustment coefficients if needed. -

— Reduce bias in Level 1 and 2 products "é NIST ’%M
— Provide traceability of measurements JAXA

— Retrospectively re-calibrate archived data \\\KK\\\\““;: l

— Better specify future instruments \ S

— Develop a cadre of experts in calibration ESA ROSHYDROMET QSLASMAS

— Easy access to the health of observing systems.


https://gsics.wmo.int/en/welcome

GSICS Activities — GSICS Quarterly Newsletter
https://www.star.nesdis.noaa.gov/smcd/GCC/newsletters.php

Over the last year, we published four new Issues of the GSICS
Newsletter

= 12 Research Articles and seven Topics of News to which

Approximately 70 Scientists contributed as Authors & Co-

Authors.

Contributions from non-GSICS members has increased.
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NOAA-20 VIRS RSB Calibration Update

Comparing Atmospheric Profiles between
Reanalysis and Satellite Observation for 183
GHz Calibration

By John Xun Yang and Hu Yang (ESSIC/CICS)

News in This Quarter

Highlights of the 2019 Annual GRWGIGOWG

Mesting
A AT ey
Gonyl (ESA

Announcements

NOAA 20 CriS Attains Validated Maturity
By Flavio hurbids-Sanchez, NOAA

GSICS User's Workshap 2019 fo be held on 1
Nov 2015 25 a component of the ITSC in

GSICS 10-13 minute window

A

AmOSpher GPS Ry
ety

pESE
f - =

GPSRO
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Achieving inter-operability between Global

Navigation Satellite System (GNSS) and
GSICS: using GPS-RO as an on-orbit
reference for Microwave Satellite sounders

By Shu-peng Ho. NOAA

Global Positioning System (GPS) radio occultation (RO) is the
anly self-calibrated satellite remote sensing technique whose
faw measurements can be traced to International System of
Units of time (Ho et al_, 2009, 2010). The precision of GPS RO

is 2s small as 0.05 K in the upper
troposphere and lower stratosphere
(ie., UTLS, Ho etal. 2009.2010).
Studies from Ho et al, (2009) have
demonstrated that RO data have no
‘mission-dependent biases. Ho et 2l
(2017) showed that RO derived
atmospheric variables can be used 25
references to identify RAO sensor-
dependent biases. Many studies (Ho et
al., 2009, 2010, 2012) have
demonstrated that RO data can serve as
benchmark datasets to identify chmate
trends.
L. Using GPS RO data as on-orbit
references to calibrate and correct
Temperatures in the Lawer
Stratosphere obtained from Satellite
Microwave Sounders

The current long-term

variations of atmospherie vertical
thermal distributions are mainly
consiructed from passive satellite
‘microwave and infrared sounders. On
‘board the NOAA series of polar-
orbiting satellites, the Microwave
Sounding Unit (MSU) and the
Advanced Microwave Sounding Unit
(AMSU) have provided near all-
weather temperature measurements at
ifferent atmospheric vertical layers
since 1979 and 1998, respectively.
‘However, because these satellite
instrument: 2re not built for climate
‘monitoring, the inter-satellite biases
can be of the order of one Kelvin and
show variability with changing
conditions ranging from 3 few tenths to
several Kelvins when they are
collocated.

CMA + CNES + ESA + EUMETSAT « IMD » ISR »

In this Issue

Articles
Sl e e T
DGG tar

MRS Caibration Update and Radiometric
Uncertainty Esti

By T Pacann. 11 Rumamn, 5

Manning, J Teixeira (JPL). K Overoye(BAE
‘Sysiems) and L Strow (UMBC}

Lunar Observation Planning for LEO Satellte.
Instruments

By Truman Wilson(SSAJ) and Xiaoxiong(Jack)
Xiong (NASA)

GSICS Use of GRUAN Humidity Observations
in the context of Satellite Sensor Assessment
By (INOAA), Xavier Calbet )

Tony Reale (NOAA) and Manik Baii (NGAA)

News in This Quarter

(KMA), Masaya Takahashi (MA) and Alexey
Rubles (ROSHYDROMET)

Toshiyuki Kurino Bids Adieu to GSICS

By Manik B3k, GSICS Coordinafion Center

Announcements

COSMIC-2 Launched on 25 June. 2019
By Shu Peng(Ben) Ho and Manik Baf, NOAA

‘GSICS Related Publications

JAA + JWA + KMA + NASA + NST » NOAA + ROSCOSMOS . ROSHYDROWET « STP « USGS + WNO

I+ CNES . ESA + EUMETSAT « IMD » ISRO »

By Changyong Cao, NOA4

Wenkui Wang,and Jason Choi
(available online at:

https:idoi ore/10.3390/rs11080934), it
was found that the hunar radiances
observed by the VIIRS DNB are
consistent with GIRO predictions
within 3%. This study presented 2
novel method for evaluating the
observation consistency and accuracy
between VIIRS DNE ox fwo or more
satellites. The method is a vahiable
tool for the routine data quality
‘menitering 3nd evaluation of NOAA
eperationally produced data for users
worldwide. Tt takes advantage of the
faint reflected lunar Light at night from,
the deep convective clouds to perform
the data quality assessments, in
conjunction with the latest humar
imradiance model

In a recent study published in the journal Remote Sensing titled
“Radiometric Inter-Consistency of VIIRS DNB on Suomi NPP
and NOAA-20 from Observations of Reflected Lunar Lights
over Deep Convective Clouds™ by Changyong Cao, Yan Bai,

The study compared nighttime Suomi
NPP and NOAA-20 VIIRS DNB
measured DCC reflected lunar radiance
at various phase angles using data from
July 2018 to March 2019 with an 86
second sampling interval, and
compared Suomi NPP VIRS DNB
measured humar radiances with those
from the GIRO lunar model

predictions. Tt was found that observed
Iunar radiance from VIIRS DNB on
Suomi NPP to be consistent with GIRO
model predictions within 3% = 5% (1c)
for alarge range of lunar phase angles.
However, discrepancies are signifieant
near full moon, due fo lumar opposition
effects, and limitations of the GIRO
hunar model. Alzo, the result shows
£00d consistency between the VIIRS

Global Space-based Inleahbﬂnﬂn
System (GSICS).

DNB instr the lites,
which significantly outperforms the

Inter-Comparison of GIRO predictions with
VIIRS DNB Observations over DCC targets

‘his Issue

icles

ing an optimised spaoe based sensor-4o-
or calibration S‘ﬂhﬂyhis:d on a global
“o-end simulation

wier Goroio snd Nigel Fox, NPL

Hustion and rsdiometric performance

g commissioning and early operation of
KOMPSAT-2A

shyeang Kim, Mirju Gu, and Eunkyu Kim,

2ICHIS retains GSICS reference Status
ennis Trembiay and Fiavio lurbide-Sanchez.
4

aving Spatial Resolution of Microwave
«der Images through Machine Learning
lum Wang (RTUNGAA), Kevin Garrat, Sid
‘abara and bitch Goldberg (NOAA)
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‘omes of the GSICS Users Workshop 2019
Balf (UMD), L. Fiynn (NOAA), Vju John
{ETSAT), Bomin Sun (NOAA) and Cheng-Zh
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Defining an optimised space-based sensor-tc
sensor calibration strategy based on a globa

end-to-end simulation

By Javier Gorrofio and Nigel Fox, NPL

The last decade has seen the development of concepts and
missions such as TRUTHS (Traceable Radiometry
Underpinning Terrestrial and Helio-Studies) and CLARREC
(Climate Absolute Radiance and Refractivity Observatory)
capable of providing highly accurate and trusted SI-traceabl

climate records. In preparation for 3
scenario where the reference sensor
does not limit the uncertainty of an
inter-calibration prosess and thus
facilitates 2 ‘reference calibration’,
effort has been focused on the study
and comaction of errors ralated to the
ealibration transfer process, g
spectral, spatial and temporal
mismatch One of the first broad scale
studies of such error sources was
carried out by Wiclicki, etal. [1] in the
context of reference calibration usizg
the CLARREQ mission. The study
identified sight dimensions for
consideration during the match-up and
comparisan of two spacecrafis in orbit
i studied severa of these dimensions
individually. Similarly,

uncertainty associated with the 5t
spatial and temporal dimensions 1
reference-calibration against the
TRUTHS sensor was studied.

Further work has been carried ou
different studies exploring each o
dimensions individually. For exa
the study in Lukashin, etal [3]
proposed the correction of polari:
effects by introducing the concep
Degree of Polarisation Model (D!
and in the spectral dimension, the
presented in W, et al. [4] deserit
effect of spectral sampling and.
resolution of CLARREO in 2 pot
reference-calibration. This bas re
been complimented by 2 propos:
how

in the work by Gorrofio, etal. [2], the

well as filling of spectral zaps [3]

In this Issue

les

e e I
to investigate the calibration of
‘geostationary thermal mmmi channels
for cold cloud studies
LEEEo e
Laboraore d Exudes en Gophyeie
Ootonorasis Spotes A Touisace,
nce

icus Imaging Microwave
Raiometer Mission (CMR)
By G. Donlon, ESAESTEG
I e
Byﬁan Schreser andl Pl Hoshsta,
GOES Calibration and Operation

By Xianggian Wu, Fangfang Yu and Viadimir
Kandratovich, NOAA

News in This Quarter

‘Summary of the First ISCCP NG

Workshop.
By Andrew Heicinger, NOAA

Geostationary Satellite for Monitoring
‘Asian Air Quality and Ocean Environment
(GeoKOMPSAT 28 ) Launched on 13
February 2020

By Won Jun Choi, National Insiiute of
Environmental Research (NIER)

Announcements

Third Joint GSICSAVOS Lunar Calibration
Workshop Darmstadt, Germany. 16-13
November 2020

By S. Wagner (EUMETSAT), T. Stone
(USGS), X. Hu (GMA), X. Wu (NOAA) and V-
Mattioh (EUMETSAT)

GSICS Related Publications

studies
2 Thomas Fatios v Ry Roca
cberatoined'E

Using ScaRaB on board Megha-Tropiques to
investigate the calibration of geostationary
thermal infrared channels for cold cloud

‘Spariales/CNRS, Touloure, France

The characterization of the calibration of the geostationary
thermal IR channels 1s an nnpcnant step mward.s a better use of

this resource for

1 and

applications. Yet the cold part of the IR spectrum (BT<240K)

bas received relatively less attention
fhan the warmer end (Hewison et 2l
2013) limiting its use for cold cloud
related studies. It prompted us to

2016). ScaRaB also carries a namow
band thermal IR 10-12 microns channel
that also benefits from these demanding
performance requirements and is used

perfonn inter-comparisons using the to evaluate the calibration of the
ScaRaB radiometer on board the georing thermal TR data.
Megha T (Roca et al The ints study performed

2015) a5 2 baseline for our
investigations in the cold BT regime
The SeaRaB-3 instrument is 2 broad
band radiometer dedicated to the

over the 2012-2016 period using all
available geostationary platforms
reveals 10 days” average differences
varying from -3K to ~3K with respect

budget Using an shiborate onboard
calibration procedure, the instrument is
expected to provide highly accurate
shortwave and longwave fius estimates
within ~1% uncertainty (k=1) (Rosak et
3. 2012; Karoucke et al. 2012). Such
performances have been confirmed
thanks to comparisons with the NASA
CERES instrument (Trémas st al.

to ScaRaB (Fiolleau et al,, 2020). &
statistical method has then been.
developed to inter-calibrate and to
nomalize spectrally the geostationary
thermal channels to the SeaRaB namow
band reference. The homogenization
‘method relies on collocations between
the geostationary observations and the
ScaRaB reference.


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

New Visualization Feature on the GSICS Product Catalog

Product Type

more than 70 products have been accepted
https://www.star.nesdis.noaa.gov/smcd/GCC/ProductCatalog.php

Algorithm

Type

Data
Producer

Maturity

v

Level

Monitored
v

Instrument

Reference
Instrument

Prime Re-analysis GEO-LEO EUMETSAT Demonstration MSG-1 SEVIRI IASI-A
correction Prime IR

Prime Re-analysis GEO-LEO EUMETSAT Demonstration MSG-2 SEVIRI IASI-A
correction Prime IR

Prime Re-analysis GEO-LEO EUMETSAT Demonstration MSG-3 SEVIRI IASI-A
correction Prime IR

Prime Re-analysis GEO-LEO EUMETSAT Demonstration MSG-4 SEVIRI IASI-A
correction Prime IR

Re-analysis Caorrection GEO-LEO IR EUMETSAT Demonstration MSG-1 SEVIRI IASI-A
Re-analysis Carrection GEO-LEO IR EUMETSAT Operational MSG-2 SEVIRI IASI-A
Re-analysis Correction GEO-LEO IR EUMETSAT Operational MSG-3 SEVIRI IASI-A
Re-analysis Carrection GEO-LEO IR JMA Demonstration Himawari-8 AHI Aqua AIRS
Re-analysis Carrection GEO-LEO IR JMA Demonstration Himawari-8 AHI IASI-A
Re-analysis Carrection GEO-LEO IR JMA Demonstration Himawari-8 AHI IASI-B

MG (SEVIRI - MetOpA{IASI) bias in K

MEG1 (SEVIRI - MetCpA(lASY bias in K
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https://www.star.nesdis.noaa.gov/smcd/GCC/ProductCatalog.php
https://gsics.nesdis.noaa.gov/pub/Development/AtbdCentral/ATBD_for_NOAA_Inter-Calibration_of_GOES-AIRSIASI.2011.06.15.doc
http://gsics.eumetsat.int/thredds/catalog/msg1-seviri-prime-demo-rac/catalog.html

GEO-RING Introduction

2022

1983 COMS b Fya
2 common channels 12 common channels - ﬁr‘%

L 3 hourly FD 10-minute FD Himawari _g;?% ﬁ\’ Meteosat

GEO-RING Projects merge the Po-Pay
separate data from each GEO ol \\ Meteosat
f| 3«}}%

imager into a single global data

ﬁ(j‘,! GOES-E
weather and climate know
no borders. GEO-RINGS i N | _ Y 2
allow for global high _— e AT 50 Sl 8.6 um image from
temporal process studies. A N R e S G17,G16,MET11,METS8,HIMS
- T Il EE - = S 1111 i === B0 b B 52 B8 — am am I+ + THE EUROPEAN SPACE AGENCY

GEO versus LEO instruments under-flights has led to a GEO Ring — ISCPP NG is leveraging this set of intercalibrated instruments.
From Status of the Next Generation of the International Satellite Cloud Climatology (ISCCP-NG) , A. Heidinger
https://earth.esa.int/living-planet-symposium-2022-presentations/27.05.Friday/RhineLobby/1040-1220/02 Heidinger.pdf



https://earth.esa.int/living-planet-symposium-2022-presentations/27.05.Friday/RhineLobby/1040-1220/02_Heidinger.pdf

Simultaneous Nadir Overpass (SNO) Method

-a core component in the Integrated Cal/Val System

POES intercalibration | e Useful for remote sensing

S L Bt e scientists, climatologists, as well
as calibration and instrument
scientists

*Support new initiatives (GEOSS
and GSICS)

- Significant progress are
expected in GOES/POES intercal
in the near future

O &

*Capabilities developed at NESDIS
*Has been applied to microwave, vis/nir, and

infrared radiometers for on-orbit performance
trending and climate calibration support

*Capabilities of 0.1 K for sounders and 1% for
vis/nir have been demonstrated in pilot studies

‘Method has been adopted by other agencies GOES vs, POES

Slide from a 2006
presentation by C. Cao,
NOAA.

These methods have
been used extensively
by the GSICS
Community and are
creating bias
monitoring products
for the IR and Visible
sensors on LEO an GEO
platforms. The success
has created a GEO-Ring
of intercalibrated
satellite instruments.
There are related
efforts for UV
spectrometers and
EPIC, GEMS and TEMPO
are expanding the LEO
/ GEO studies.

7



Schematic for GEO & LEO
matched viewing

Great Cirg}‘é aligned
with Crgss-track FOV

To GEO

Match for viewing
geometry e

LEO

Orbital
Equator Traﬂ/ ___________ |

LEO Cross
Track FOV

Sunlit side of
the Earth

Simultaneous View Path (SVP) match up between GEO and LEO. Matches will be present for an instrument on a GEO
platform with one in a LEO orbit as the LEO orbital tracks pass near the GEO sub-satellite point, e.g., 1200 at GEO sub-

satellite point, 1330 at LEO sub-satellite point.

\

/
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Figure 3 a) Weekly average Antarctic and Greenland radiance measured by Meteor-3/TOMS.
Data are normalized to the calibrated sensitivity on day 353, 1991. Residuals b) relative to the
calibrated sensitivity are shown as well.

Figure 1 Geographic location of the a) Antarctica and b) Greenland sample areas. The maximum
extent of the nadir view is shown.

Figures from “Ice radiance method for BUV
instrument monitoring,” 1993 by G. Jaross and
A. Kreuger NASA.

Models have been developed to give estimates
of the expected radiances over Antarctica and
Greenland. These have be used to estimate
calibration biases and maintain calibration
consistency over time for reflectivity channels
for TOMS, OMI and OMPS instruments.
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OMPS NM monthly mean Deep Convective Cloud reflectance in March from 2013 to 2022 for wavelengths between
331.21nm and 380.46nm with the long-term average for each wavelength removed. The left insert is long-term mean

reflectance for each wavelength. The right insert is estimate of reflectance changes over ten years. 1-Sigma uncertainties
on the trend estimates are 0.3%/decade.




Cross-track Dependence of the One-Percentile Effective Reflectivity from the 331 nm Channel
for September 2020 over a Latitude / Longitude Box in the Equatorial Pacific

-"ll::l : T T T T T T T T T | T T T T T T T T T | T T T T T T T T | T T T T T :
= Blue Thin Line: S-NPP No Soft Calibration =
g Green Thin Line: NOAA-20 No Soft Calibration g
9 —]
N = =
> - =
. — -
= 3 =
O g, N =
Q - ' 3
G — -
QO E 7 =
(a'et — .
Q = -
.2 [ 1
= L —
@ — -
HG_J — -
9= = =
Ll — .
2 £~ Red Bold Line: S-NPP NOAA Soft Calibration E
— Black Bold Line: NOAA-20 Soft Calibration =
4 : | 1 1 1 1 1 1 1 1 1 I 1 1 | 1 1 1 | 1 1 I :

(] 1¢] 20 A0

Cross-Track Viewing Position # (#17 is Nadir)



Effective Reflectivity, %

o

el

I

September/2020, One-percentile Reflectivity, LAND, Lat <|20)|

_ 7 | -
- 1%-tile Effective Reflectivity =
- £ the 331 h | Blue Line: NPP No Soft Calibration =
- rom the nm channe Green Line: NOAA-20 No Soft Calibration =
= Cross-track Dependence =
- . N -
: , _ N
- \ S
| NS AN
E_ Red Bold Line: NPP NOAA Soft Calibration E
- Black Bold Line: NOAA-20 Soft Calibration -
: 'l Bk 1 1 L 1 | I. 1 | | | 1 1 1 I ! 1 1 1 'l 1 1 1 | I 1 1 1 | 1 :

0 10 20 3

Cross track positions



One—perc

121

0

Effective Reflectivity, %

entile Reflectivity for March from 2012 to 2022, over Facific, NPF
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Cold to warm reprESEﬂt

years from 2012 to 2[]22_

Persistent cross-track features in 1-percentile
Effective Reflectivity over open ocean

o e A

Sun Glint Geometry

4 — Colors are time-sorted Cold t m —
B 2012 2013 201£|I 2015 2016 | 2022 2|023 7
Q 10 200 30

Cross-Track Viewing Position # (#17 is Nadir)

Cross-track dependence over the Equatorial Pacific of one-percentile March V8TOz Effective Reflectivity for S-

NPP for 11 years. Colors are time-sorted Cold t

m. The cross-track pattern for one-percentile reflectivity is

very stable year-after-year, and the absolute values are stable at the 1% level. While we use Effective
Reflectivity values from comparisons over the same time periods to make our soft calibration adjustment
estimates, this suggests that there is also value to comparing the absolute results over time as a stability check.



Normalized Radiance /Irradiance
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Normalized Radiance /| N
Irradiance ratios versus
wavelength for the S-NPP
OMPS Nadir Mapper.

340

350

360
Wavelength, nm

370

3380

The clouds, Rayleigh
scattering and absorbing
aerosol signals create the
broad wavelength
dependence in the
radiances as scenes and
viewing and solar angles
vary.

The small scale features are
produced by Ring Effect,
trace gas absorption,
wavelength scale shifts and
stray light.



Normalized Radiance /Irradiance
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0.7 .

The same as in the
previous figure but with
a 4-nm moving average

applied.

360
Wavelength, nm

The absorbing aerosol
signals are preserved but
small scale features are
greatly reduced.

For retrievals of some
aerosol properties, we can
degrade the spectral
resolution and treat
OMPS and other
spectrometer as a filter
instruments.
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Monitoring of the OMPS Nadir Mapper
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Total percent change (over 10 years)
» h A M

3 .

5 Changes by using on-board dual iy iuser

sE. Solar diffusers works well Wonte s b el

10E

250 260 270 280 290 300 310 320 330 340 350 360 370 380

Wavelength (nm
Estimates of the total wavelength-dependent throughput changes for tLe 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 i1s 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
the +-1% level. (This figure was created and provided by Colin Seftor of SSAI for the NASA GSFC Ozone Team.)
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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 the slide before does show a trend in the instrument throughput for the 360 nm channel relative to the
331 nm one which has not been adjusted in any calibration, so some time dependence in this figure is not unexpected.
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Cross-track dependence over the Equatorial Pacific of the 372 nm residual for S-NPP for March for 11 years
Cold t m. The cross-track pattern for this alternate Aerosol Index is also very stable year-after-year and the
absolute values are stable at the 0.4 level.
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Hereis a
comparison of the
negative of the 372
nm residuals
plotted over the
360 nm Aerosol
Index. They show
very similar changes
over time. The sun-
glint effect is a little
larger for the 372
nm channel as
expected.

Cross-track dependence over the Equatorial Pacific of the Aerosol Index (Negative of the 360 nm residual using the 331 nm
Effective Reflectivity) and the negative of the 370 nm residual for S-NPP for March for 11 years Cold t m.



Scatter plot for one day of two Aerosol Indices
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Possible Topics for Discussion

e (Calibration

* Absolute versus stability

* Relative
* To another product, e.g., a ground-based network such as AeroNet
* To another satellite instrument — What is the best choice for a reference?
* Internal consistency, e.g., de-striping. Solar Zenith and Viewing Zenith Angles
* To aretrieval algorithm or forward model

* Spectrometers versus broad bandpass measurements — Aerosols are broad signals

Relative Calibration Bias and Adjustments using targets and scenes
* Open Ocean and Sunglint
* Dark Vegetation and Land (PICS)
* Ice Radiances
* Deep Convective Clouds
* Using aerosol-free scenes as zero references

UV Absorbing Aerosol Indices
* Wavelength pair choice
* Cross-track dependence, Satellite Viewing Angle, Solar Zenith Angle.
* Reflectivity model impact

Beyond an Index — Angstrom coefficient, height, phase function
* Polarization information

* Height information
* Oxygen A Band (750-780 nm)
* 02-O2near 477 nm
* Ring Effect / Inelastic Scattering (Solar features and Solar Activity)

GEO and L1 versus LEO instruments under-flights — leading to a GEO Ring — ISCPP NG
* https://earth.esa.int/living-planet-symposium-2022-presentations/27.05.Friday/RhineLobby/1040-1220/02 Heidinger.pdf



https://earth.esa.int/living-planet-symposium-2022-presentations/27.05.Friday/RhineLobby/1040-1220/02_Heidinger.pdf

Should we establish a Reference Instrument
for UV Spectrometers?

* OMI

* Pros — Extensive calibration and trending, good spectral resolution and coverage
* Cons — Row Anomaly, nearing end-of-life

* OMPS

* Pros — Fully functioning dual diffuser system characterizes small degradation
* Three instruments flying with two more launches scheduled over the next decade
* Cons — Limited wavelength range and 1.0 FWHM resolution

* Tropomi
* Pros— Good spectral coverage, large set of validated products

* EPIC

* Pros — Everyone flies underneath it with matching LOS possibilities
* Cons — limited number of filter channels

e Other LEO or GEO?
e Future SITSats? TRUTHS, CLARREO and LIBRA
e Currently IASI and CriS are IR references and VIIRS are Visible references.



Summary and Conclusions

* GSICS Methods are being applied to characterize
instruments used for aerosol retrievals.

* More work should be conducted to homogenize
UV/Vis instrument records.

* The new Geostationary instruments can use the
GEO/LEO methods already applied to imagers.
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Cross-track dependence over the Equatorial Pacific of average March V8TOz Effective Reflectivity for S-NPP for 11 years. Colors
are Cold t m. The range of values here is larger than that on the previous slide for the one-percentile reflectivity, and the
order of the years from higher to lower values is different.



TCO Diff for March Refer to Pasition #17, over Pacific, NPP
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Cross track pasitions

Cross-track dependence over the Equatorial Pacific of the average March V8TOz Total Column Ozone for S-NPP for 11 years
Cold t m. This figure shows that the cross-track pattern for the total column ozone over the Equatorial Pacific box is also
stable year-after-year. The values are given relative to cross-track position 17 for each individual year. The average TCO values
for position 17 over the 11 years vary by 7% with no specific trend as shown in the inset time series. One expects variations for
this region related to dynamics such as the Quasi-Biennial Oscillation.



March Ozone Time Series 20S-20N, 180E-270E (DU)

2012 2014 2016 2018 2020 2022

Equatorial Pacific of average March total column ozone for S-NPP the Nadir-View for 11 years. Black is the V8TOz product and
Red is a V8Pro product.



Six maps demonstrate
consistent retrievals of
baseline products and
EV8TOz products from
measurements made by
OMPS NPP, NOAA-20,
GOME-2 on Metop-B and -
C, and TROPOMI on the 7t
of October 2021.
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The zonal means of all five TOZ
products on 7 October 2021 are
computed within =85° Latitude
span. Their differences relative to the
baseline are illustrated for the cases
without soft calibration (upper), and
with soft calibration (lower).



h—walug adjustment 8331 nm
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NOAA EV8TOz & GEMS Team V9TOz
Retrieved Total Column Ozone for 20210330 0145
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Is the GEMS Team using the latest reflectivity and aerosol version of the VO9TOz retrieval algorithm?
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Figure X.b. Cross-track dependence over the EquatotiakPacifidofithe Aerosol Index for S-NPP for March for 11 years Cold t
m.

Figure X.b shows that 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. Figure 1 does show a trend in the instrument throughput for the 360 nm channel relative to the 331 nm
nne which haec not heen adiiricted in anv calihration <o come time denendence in thic fictire ic not 11inevpnected
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