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International TOVS Working Group 
( )(ITWG)

• Established in 1983 as a working group of the International Radiation
Commission (IRC) of the International Association of Meteorology and
Atmospheric Physics (IAMAP)

• Formally adopted as sub‐group of CGMS in 2012

• Provides a forum where operational and research users of
atmospheric infrared and microwave sounders exchange information
on:

– Sensor status
– Processing methods and derived products
– Data use in Numerical Weather Prediction
– Radiative transfer developments
– Climate studies

etc
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– etc
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ITSC‐20ITSC 20
Hosted by SSEC in Lake Geneva, Wisconsin, USA

− 28 Oct – 3 Nov 2015 T i C d28 Oct  3 Nov 2015
− 160 participants 
− 62 oral, 112 poster presentations
https://cimss ssec wisc edu/itwg/itsc/itsc20/program/

Topics Covered:

− Current, new and future 
observing systems− https://cimss.ssec.wisc.edu/itwg/itsc/itsc20/program/ observing systems

− Reports from space agencies 
and NWP Centres
Data assimilation applications− Data assimilation applications

− Climate applications
− Processing software systems
− Advanced sounder science 
− Radiative transfer models
− Cloud and precipitation 
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applications
− Retrieval Science
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Working GroupsWorking Groups

Six Working Groups Technical Sub‐GroupsSix Working Groups

• Radiative Transfer and 
Surface Property

Technical Sub Groups

• RTTOV
• CRTMSurface Property 

Modelling
• Climate

• CRTM
• RARS and direct broadcast 
packages 

• Data Assimilation and 
NWP

• Advanced Sounders

• (Remote Sensing and 
Modelling of Surface 
Properties) 

• International Issues and 
Future Systems

• Products and Software

p )
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• Products and Software



Coordination Group for Meteorological Satellites ‐ CGMS

Highlights: New data – “new” agencies 

EARS‐VASS coverage IRFS2 ‐ IASI

• Promising results from 
China’s FY 3C MWHS 2China’s FY‐3C MWHS‐2

• International 
collaborative effort for 
data dissemination and 
evaluation

• Planned use at NWP 
centres

(Courtesy A. 
Polyakov)

(Courtesy N. Atkinson)

• First results from Russia’s Meteor 
M N2, microwave sounder and 
h t l IR
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hyperspectral IR
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Highlights: Large forecast benefits –

and the future?and the future?

(Courtesy S. 
Boukabara, 
NOAA)

(Courtesy M. 
Dahoui, 
ECMWF)

• Large forecast benefits from sounding data, including from secondary 
orbits

• “Golden age” of temporal coverage from polar satellites
f l
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• But: future coverage less certain
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Highlights: Uncertainty characterisation

• Renewed efforts 
to characterise 
and account for 

IASI error inventory Error 
propagation for 
CrIS retrievals

uncertainties

• NWP, cal/val and 
li tclimate 
communities

• BenefitsATMS error correlations

(H.‐W. Chun)

su
re
 [h

Pa
]

Benefits 
demonstrated in 
NWP

ATMS error correlations

Pr
es
s

• Use of “physical” 
uncertainty 
models/metrologi (N. 

Smith)
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cal approaches

(W. Campbell)

Smith)



Coordination Group for Meteorological Satellites ‐ CGMS

Top Recommendations from ITSC‐20
EvolutionoftheobservingsystemEvolution of the observing system

To CGMS and satellite agencies: 
• The constellation of at least three polar orbits (early morning, morning,

afternoon) each with full sounding capabilities (IR and MW) should beafternoon), each with full sounding capabilities (IR and MW), should be
maintained. The overpass times of operational satellites with sounding
capabilities should be coordinated between agencies to maximize their value.

• Noting the excellent news regarding the move of FY‐3E to the early morning
orbit, the group recommends to consider how the early morning orbit will be
covered post FY‐3E or the DMSP satellites.

• When an agency has two or more satellites in the same nominal orbit (e.g.
2pm) they should be staggered by phase (as Metop).2pm) they should be staggered by phase (as Metop).

To WMO/CGMS/other space agencies:
• Future programs should include the provision of high temporal frequency MW 

humidity sounding radiances (alongside cloud and precipitation sensitive y g ( g p p
observations). 

To satellite agencies: 
• Noting that absolute calibration with on‐orbit SI traceability is critical for 
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significantly reducing uncertainties in monitoring climate trends, ITWG 
recommends to develop, test, and implement an SI Traceable radiometric 
standard in space as soon as feasible.



Coordination Group for Meteorological Satellites ‐ CGMS

Top Recommendations from ITSC‐20
InternationalcoordinationInternational coordination

To WMO/CGMS/space agencies:
• ITWG continues to support low‐cost fast delivery initiatives and welcomes the DBNet

initiative for renewed coordination of such activitiesinitiative for renewed coordination of such activities.

To Roshydromet:
• Roshydromet are encouraged to release a direct broadcast processing package for the

Meteor‐MN2 series including level 1 processing for the MTVZA‐GY microwave imagerMeteor M N2 series, including level 1 processing for the MTVZA GY microwave imager.

To WMO/CGMS:
• To secure full government control for observations classed as essential under WMO Res

4040.

To WMO/CGMS:
• To further maintain OSCAR and SATURN, noting the strong positive feedback from ITWG

Members.

To CGMS and other space agencies:
• To assign Digital Object Identifiers (DOIs) to their data sets of heritage instruments and

provide these DOIs to a central portal like WMO‐OSCAR.

To WMO/CGMS/GSICS

Agency NOAA, version 1,  Date June 6, 2016

To WMO/CGMS/GSICS:
• To develop best practices in pre‐flight characterisation of MW sensors, and to make

instrument channel characterization data for future instruments publically available.
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Top Recommendations from ITSC‐20
DesignoffutureIRsoundersDesign of future IR sounders

Background:
• Opportunity to reduce CrIS FOV size for JPSS‐3, but at the expense of higher

instrument noise and loss of contiguous sampling.

To space agencies and NWP centres:To space agencies and NWP centres:
• Noting the urgent need for realistic trade‐off studies regarding the field‐of‐

view size, instrument noise and spectral resolution of future infrared sounders,
and the continued lack of a coherent analysis of these aspects, ITWG

d d di d di i i h d ff irecommends dedicated studies to investigate these trade‐offs in an NWP
context. Such studies should also consider the effects of clouds and other
geophysical uncertainties. Space agencies should consider commissioning such
studies to optimize the usefulness of future infrared sounders.p

Agency NOAA, version 1,  Date June 6, 2016
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Top Recommendations from ITSC‐20
DisseminationofdatafromhyperspectralIRsoundersDissemination of data from hyperspectralIR sounders

To agencies involved in the provision of CrIS data in dialogue with users:
• To develop plans for the dissemination and use of full‐spectral resolution CrISp p p

data from S‐NPP, in preparation for JPSS‐1.

To satellite agencies:
• If PC ompression is sed to disseminate h perspe tral IR obser ations a• If PC compression is used to disseminate hyperspectral IR observations, a

conservative approach should be taken in order to mitigate information loss
(e.g., by retaining as many principal components as possible).

To satellite agencies in dialogue with users:
• Devise and document a mutually acceptable update strategy for the principal

component basis when a principal component scores product is disseminated
to users Users are encouraged to monitor reconstructed radiances in parallel toto users. Users are encouraged to monitor reconstructed radiances in parallel to
operations so that the PC update strategy can be properly tested.

Agency NOAA, version 1,  Date June 6, 2016
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Top Recommendations from ITSC‐20
UncertaintycharacterisationUncertainty characterisation

To space agencies and all agencies involved in GRUAN/ARM:
• ITWG recommends the provision of more GRUAN and tropical ARM sites,ITWG recommends the provision of more GRUAN and tropical ARM sites,

noting the continued need for and scarcity of ground‐based reference
measurements.

T IRC d i i l d i di ti t f d l tTo IRC and agencies involved in radiative transfer developments:
• Noting the progress made in characterising observation uncertainty for

hyperspectral sounders encourage further characterisation of LBL model error
and errors arising from cloud screening, with a view to consideringg g g
hyperspectral sounders as an absolute reference.

To NWP centres:
• Consider studies into the use of physical methods as well as diagnostic• Consider studies into the use of physical methods as well as diagnostic

methods to characterise observational uncertainties, including their
correlations, to improve the assimilation of satellite radiances.

Agency NOAA, version 1,  Date June 6, 2016
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ITSCITSC--2121ITSCITSC--2121

29 November 5 December 201729 November – 5 December 2017,
Darmstadtium

Darmstadt, Germany

Local Hosts:  EUMETSAT

Agency NOAA, version 1,  Date June 6, 2016
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BackupBackup

• Following 2 slides have ITWG contributions toFollowing 2 slides have ITWG contributions to 
HLPP

Agency NOAA, version 1,  Date June 6, 2016
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