&

SCG activity and

Supportto COST Action CRIM
"Climate Reference Instrument and
Measurements”

Tom Gardiner, Arnoud Apituley

Eo
§(,¢E>
gz
i




o BUEE)

iyl

IR S e Syt Qi 8 300w [

Rabat Of
l:‘-':v

Marra
[QEKEC

ok

(b) Lidar data

Las.Pal

(T
A

-n

() Daily MODIS AOD map (d) Lidar data YR

TR 3130 et Qe Cogth o 00w (el
s T 20)]

L—
~

o

(e) Daily MODIS AOD map (f) Lidar data r\mf}l:- )"

Figure 2.10: Santa Cruz de Tenerife daily MODIS AOD map (left) and MPL lidar plot {'Ii,uht.i.' boui.,
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Task

* The GRUAN Scientific Coordination
Group (SCG) guides the initiation and
undertaking of specific research projects
in support of GRUAN operations with final
aim to stimulate the usage of the GRUAN
data and enhance its impact in the
broadest community of potential end-
users, within and outside the
academy/research realm.
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Responsibilities

* Establish and oversee the GRUAN Scientific Coordination Group (SCG) by ensuring
contributions from GRUAN scientists and by selected scientists from outside the
GRUAN community.

* Provide and update the description of the SCG mission and scope of work.
 Coordinate the assignment of tasks to specific SCG members.

* Monitoring progress in the assessment of scientific topics, identified by the SCG,
(rje]&]?ted toGtBIeD usage of GRUAN Data Products (GDPs) and the consistency among
ifferent S.

* Liaise with GRUAN Task Teams to transfer relevant knowledge and encourage
collaborative scientific activities across the GRUAN community.

* Oversee funding opportunities of interest for the GRUAN community and coordinate
proposalinitiation with the support of the GCOS Sec and the co-chairs.

* Work with the liaison representatives to engage with external GRUAN user
communities to identify relevant scientific activities and challenges.
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Approach

* The GRUAN network is voluntary a collaborative
effort

* Most activities shall have to rely on opportunistic
funding

* Projects from

* non-GRUAN partners
* GRUAN partners

e SCG co-coordinators shall

* oversee the coordinated effort with the GRUAN
community to apply for funding opportunities, and

* coordinate the community effort to initiate proposals.

* Work from
* Inventory or catalogue of science questions

* Liase with/participate in Task Team meetings to fill the
catalogue

* Recommendations for future work highlighted in
international reviews.

GRUAN Science Coordination Group

White paper

Authors
Tom Gardiner (NPL) and Arnoud Apituley (KNMI), co-chairs

Contributors
Fabio Madonna, Peter Thorne, ...

In preparation
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Initial Catalogue

1.

Demonstrate the value of reference networks in support of baseline/comprehensive radiosounding
capabilities or other observing networks.

Using GDPs for estimating climate trends.

Demonstrate the added value of GDPs in quantifying climate indicators (e.g., QBO, tropical or full
arctic amplification).

Using GDPs for the evaluation of atmospheric reanalysis and historical climate model simulations
and for quantifying their uncertainties.

Assess the impact of robust uncertainties in atmospheric datasets to properly capture the
magnitude of extreme weather and climate events.

Integration of GDPs with RTMs to support satellite cal/valincluding development of GDP covariance
matrices.

Develop applications using GPDs as the backbone of a broader observing network of data using
machine learning.

Estimate how tropospheric water vapor is affected by tropical cyclones ortyphoons during the
GRUAN era.

Impact of using GDPs in engineering hydrological models for better quantifying uncertainties in
hydrologic prediction and manage risks.
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Projects

* GaiaClim

* VICIRS

* CRIM

MetCTG
EUMETRAVES

* Copernicus C3S

VICIRS D7

.’ Ref EUMETSAT [TT 22/224312
r’ ” ICI RS Contract EUM/CO22 4600002 T |4 FDA

Order n®, 4500023431

VICIRS
Development of vicarious calibration tools for MWI and ICI
using radiosoundings (VICIRS)

EUMETRAVES (EUMETSAT Ragiosondes Validation Support for Earth-Observing Sateliites)

EUMETRAVES (EUMETSAT Radiosondes Validation
Support for Earth-Observing Satellites)

In response to: Request for Quotation (RAQ) 25/1662 - Radio Sonde Launch Service in Suppoert of Satellite
Commissioning, Validation, and Monitoring of EPS-5G and MTG (EUM/COS/LET/25/1441671, v2 - 26
June 2025
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C ﬂM ) "Climate Reference Instrument and Measurements”

FERENCE INSTRUMENTS AN MEASUREMENTS

The main aim and objective of the Action is to foster collaboration and
harmonisation among researchers, institutions, and stakeholders across
Europe, and beyond, to enhance quallty, rellablllty, and credibility of
observational data in climate science. The final aim is to improve confidence in
detecting climate trends and predicting severe events.

The key goals of CRIM are:

1.
2.
3.

Metrological traceability to Sl units
Uncertainty quantification and communication

Streamlining existing reference networks, optimising network design and
coverage, and disseminating best practlces

Capacity building and knowledge exchange
Engagement with stakeholders, manufacturers and end-users
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Leadership
Working groups
1. Enhancing upper-airradiosonde and lidar measurements for
climate study

Role

Action Chair

Action Vice-Chair

2. Metrology for near-surface climate reference sites . )
cience Communication Coordinator
3. Metrology for GNSS water vapour measurements and retrievals T,
. . . rant Awarding Coordinator
4. Dissemination and Knowledge transfer "
1 Leader
WG2 Leader

WG3 Leader
WG4 Leader
- “CRIM D N

4 International des

¢ Poids et Upper air, Column, Near Surface Additional roles
+ Mesures ,
0 I Role
WG3 WG1 Vice Chair
\OPermos (‘ C ECMWF o WG2 Vice Chair
WG1 IGS -> EGVAP - Climate Data Store WG2 /“
. T 01 \ WG3 Vice Chair
@ GCOS IR GS ® GCOS -
WG3 Vice Chair
GCOS Upper Air Reference Network GCOS Surface Reference Ne
st Dirtaen -~ GRUAN LC-Ohair - CRIM MC memter Thman Hollelder ~ GSRN TT Co-Char — CRIM MC mamber WG4 Vice Chair
Fatso Magonna - GRUAN Co-Char -~ CRIM NC member Ardres Merione - GSAN S0S Crar CRIM NC mambere
Technology Transfer Officer
=
-~

Leader

Dr Andrea MERLONE

Dr Aleksandra KOWAL

Dr Jonathan JONES

Dr Laura Teresa MASSANO v
Mr Arnoud APITULEY

Dr Branislava LALIC

Prof Emine TANIR KAYIKCI

Dr Monica PROTO v

Leader

Dr Ruud DIRKSEN

Dr Andrea MERLONE
Dr Anna KLOS v/
DrKarin KOLLO

Dr Peter PAVLASEK

Prof Fabio MADONNA
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Working Group 1

Enhancing upper-air radiosonde and lidar measurements for climate
study

- Traceability and quality o f upper-air radiosonde and lidar
measurements

1. Support the development of end-to-end guidelines and
standardised protocols for upper-air

2. radiosonde and lidar measurements and their processing,
ensuring traceability to Sl or community standard

3. Analyse the impact of calibration methodologies on data
accuracy and consistency

4. Provide a quality assurance framework for those
measurements
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Working Group 3 C R M

Towards a better quality of GNSS-PWV

1. Estimating the quality of current GNSS-PWV values collected by
single GNSS receivers.
1. Benchmarking the GNSS processing types and GNSS
stations towards a better quality of GNSS-PWVs.
2. Create guidelines for processing the GNSS observations to
meet the requirements of end-users.
2. GNSS uncertainty quantification and communication
1. Quantifying the exact GNSS-PWV uncertainties from both
instrumental and natural variability perspectives, with a
detailed indication of the impact of these uncertainties on
the parameters determined for weather and climate
analyses.
2. Create guidelines for communicating GNSS-PWV
uncertainty.

—GEUAN
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Networking Tools

Networking Activities

Mobility of
researchers
and innovators

Training
schizols

Meetings
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Presentations at external DkurrllmTIm Ii:H:l
conferences m";:’d":l:; f

YRI

conference

Erants

ITC Dissamination
conference conference
grants grants

Other expenses specifically supporting
the Action

Other expenses
specifically supporting
the Action

Orther
BAPErEES
related to
acientific
aclivities

| OERSA)

Wirtual
Networking
Support
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e-COST Theonline platform of COST Association

I
/
ss e
Email * e
@®COST Members
@ COST Partner Member
@ COST Near Neighbour
Countries (NNCs)

@ Third States/International
Partner Countries (IPCs)

v /’I

Password *

(O Rememberme

Forgot password? .

New to e-COST? Create an account. Login
-~
ccostE

https://www.cost.eu/actions/CA24155/#tabs+
Name:Working%20Groups%20and%20Membe
rship

CLIMATE REFERENCE INSTRUMENTS ano MEASUREMENTS

ﬁ ICM-16, Puerto de la Cruz, Tenerife (ES), 17-21 Nov. 2025



alllills, S| iy

. The Metrology for Comparable and Trustworthy Greenhouse
\ 1 Gas Remote Sensing Datasets (24GRD06 MetCTG) project

S Central E
EPIB NPLE kriSs V [l e ® EMPA
b ISTITUTO NAZIONALE of Measures
" DI RICERCA M ETROLDG\CA Korea Research Institute of Standards and Scisnce TU B| TAK Materials Science and Technology

e oundesnsist  National Physical Laboratory
L &} o U ‘ A Technical NIVERSITAT
Deutsches Zentrum g::;ﬂ'gl,f;,’:ggggr University \ gEIDELBERG
J DLR fidr Luft- und Raumfahrt @7 warumm cvvinowentsescancrcounci.  UNIWERSYTET Université of Munich B ZUKUNFT
KGFERNIKA Grenoble Alpes Karlsruher Institut fiir Technologie

Project lead: Gang Li

WP leaders: Roman Ciurlyo, Ha Tran, Frank Hase, Tom Gardiner, Marc Coleman, Gang
Li, Manfred Birk, Andre Butz, Rainer Stosch

MetCTG consortium(*)

MetCTG consortium: A.Campargue, A.Butz, A. Whitehill, B.Simone, B. Tuzson, C.Monte, C.Nehrbass-ahles, C.Rennick, C. Gozonunde, D.Fiest,
D.Mondelain, D.Lisak, D.Prudenzano, D.Taubert, D.Enescu, F.Hase, F.Durbiano, F.Rolle, G.Li, G.Wagner, G.Beltramino, H.Tran, H.Nasibli, H-J. Eun,
J.Seppa, J.Mohn, J.Harrison, J.Chen, J.Tennyson, K-Y. Hong, L.Rosso, M. Sega, M.Birk, M.Coleman, M.Chomski, M. Gruszczynski, O.Polyansky,
P.Brewer, P.Maslowski, P.Glowacki, P. Siegwolf, R.Armante, R.Ciurylo, Rigel.Kivi, R.Pearce, R.Stosch, S.Lee, S.Kassi, T.Gardiner, V.Fernicola

NIST (opericus @/ LA I\ & IDCC & Gcos

7 N

I Il METROLOGY .
'!“«C PARTNERSHIP EURAMET

w EUROPEAN Co-funded by
P ) PARTNERSHIP the European Union
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Altitude

Total carbon column

TCCON Station 1

Met4GHG

~ spectroscopy

YL

MetCTG Objectives and WP structure

, 2
MetC | G

Traceable carbon column calibration

National Physical Laboratory

Spectral Data Theory

Sktraceable accurate spectral Line shape theory

data of CO,, CH,, N,0, O,, Quantum Chemistry Calculation
e NweRsyTET H,0 and their isotopologues Molecular dynamics simulation

' ‘W TORUNIU .
Earth Observations _ - Sl-traceability
Comparison & validation

Comparisons among Metrological traceability

Satellites, AirCore, balloon, & uncertainty assessment

TCCON and COCCON stations tools

‘KAM Insttut i Technologie

EPB°?
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Uptake of the project

$

WP6 Management




Next steps

1. Tracking the developments and progress in ongoing projects

2. Participate in Task Team meetings

1. Interact about potential focus areas
2. Shared effort betweem SCG co-chairs and GRUAN co-chairs
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