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Chair ET MU
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Member TT-GSRN
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Contributions:

• Revision of the “WMO Guide on Instruments and Methods of Observations

• Interlaboratory comparisons

• Measurement Quality Classification

• Training on measurements, uncertainties and 

• Studies on Measurement Uncertainty evaluation

• Siting classification and experiments

• Terminology

• Permafrost Best Practice

• Arctic Metrology

• Measurements for mountain climate (glaciers, periglacial processes)

• Marine sensors

• Upper air radiosondes and aircrafts

https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiPy_CIyYThAhXQyqQKHa5wBFMQjRx6BAgBEAU&url=https://www.slideshare.net/indiawrm/guide-to-meteorological-instruments-and-methods-of-observationwmo-no82008&psig=AOvVaw1Sw345NKcDvrgPD6eSB6Vl&ust=1552753860985040
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WG ENV and TG Air 
contribution to the CCT strategy "refresh"

• Prepared and submitted in May 2021

• CCT recommends NMIs to contribute in improving measurement 
quality and knowledge in monitoring of the environment and climate

• Air Temperature as a key scientific investigation topic
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Consultative Committee for Thermometry
Task Group on Air temperature

Chair: Åge Andreas Falnes Olsen – JV

Vice-Chair:    Andrea Merlone - INRiM

In 2021 three Sub Groups have been formed based on TG ToR

SG1 “Definition”.     Chair: Stephanie Bell - NPL

To work towards and propose a practical definition of air temperature

SG2 “Uncertainty”. Chair: Davor Zvizdic - FSB

To work towards and propose how to evaluate the uncertainty contributions in air temperature 
measurements

SG3 “Guidelines”.    Chair: Yong Gyo Kim - KRISS

To develop guidelines for the calibration of thermometers in air
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Consultative Committee for Thermometry

Task Group on Air temperature

Chairpersons meeting

2021 September 15

• Organize the work of Sub Groups

• Prepare the TG Air kick off meeting

• Contact TG Air members for Sub group/s selection

Kick off meeting.
2021 November 8

• Participats introduction

• Presentations from chair persons and Sub group Chairs

• Subgroups workplan planning

• Schedule for Sub Groups meetings and plenary TG Meetings
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Task Group on Air temperature
Priorities

SG1 “Definition”

SG2 “Uncertainty”. 

SG3 “Guidelines”.   

Work towards a clear definition with respect to measurement 
methods, including technical interaction between sensor and air, 
independent from the measuring technique, physical principles and 
methods, in order to fit also future improvement of new instruments, 
such as non-contact methods. 

Identify and list uncertainty components
Compile a “state of knowledge report” 
Evaluate contribution weight and evaluation capabilities

Extend Euramet ILC to other RMO
Prepare ILC protocol



CCT WG Env & TG Air Report 2022 – A. Merlone

Members activities
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4 Permanent positions 

2 Young Researchers

3 Laboratories

3 Field Research sites

1 Arctic metrology lab

Projects:

MeteoMet series

ATM Air Temperature Metrology

INCIPIT Rain gauges calibration

CRS Climate Reference Stations

COAT Intercomparison in the Arctic

MINKE Marine EU infrastructure

MIDAS Air and Pressure Sensors

Andrea Merlone

Chair: CCT WG Environment

Vice-chair: CCT TG Air Temperature

Chair ET Measurement Uncertainty

Chair GCOS GSRN SG5 “Climate References”

Chair GCW Permafrost

Member ET QTC

Member Standing Committee – MINT

Delegate at the WMO Congress

Co-Chair GCW Permafrost Best practice

Co-Chair International Surface Temperature Initiative
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Understanding 
and 

evaluating uncertainties

Innovative
instrumentation

(non contact)

Climate Reference Data
and 

Reference Stations

Metrology for
high mountains and 
polar environment

Interlaboratory 
comparisons

Improve
the siting classification

Influence quantities
in field

Normatives

In-field calibrations

Validation
of extremes

Instruments testing 
and intercomparisons

Training
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2011 - 2017

2020-2023

2019-2022

2017-2024

2018-2022

COAT 
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Chief Stakeholder World Meteorological Organisation (WMO)

Contact: Bertrand Calpini - Permanent Representative on CIMO WMO
Address: Ch. de l’Aérologie 1, CH-1530 Payerne
Phone: +41 58 460 92 45
Email: bertrand.calpini@meteoswiss.ch 

no. Participant Type Short Name Organisation legal full name Country
1 Internal Funded Partner INRIM Istituto Nazionale di Ricerca Metrologica Italy
2 Internal Funded Partner CEM Centro Español de Metrología Spain
3 Internal Funded Partner DTI Teknologisk Institut Denmark
4 Internal Funded Partner SMD Federale Overheidsdienst Economie, KMO, 

Middenstand en Energie
Belgium

5 External Funded 
Partner

UNIGE Università degli Studi di Genova Italy

6 Unfunded Partner EDI Eidgenössische Departement des Innern Switzerland

This project will develop traceable calibration

methods for non-catching precipitation gauges

that are implemented in a form that can be

incorporated into standards.
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Primary Supporter: World Meteorological Organisation

Contact: Manola Brunet – WMO CCl President

Address:
Centre for Climate Change (C3) at University Rovira I Virgili -
Carrer de l`Escorxador, s/n, 43003 Tarragona - Spain Start date: Nov 2020

Support the definition of the instrumental

features required for reference climatological

stations and their recommendation to the WMO

Commission of Climatology and for the Global

Climate Observing System Surface Reference

Network (GSRN) for implementation.

Coordinator: A. Merlone

EMPIR 19SIP03 – CRS
Climate Reference Stations



CCT WG Env & TG Air Report 2022 – A. Merlone

Two main tasks: 

1. Perform a pilot study in the form of 
interlaboratory comparisons, to 
explore issues around calibration in 
air of temperature sensors ; 
CONCLUDED!

2.   Feed into a guidance document the 
findings from the pilot study.  (main 
objective)

NSAI
NPL

JV

GUMINTiBS

INTA
LNE-

CETIAT
CEM

RISE
DTI

JV
VTT

MIRS

MBM
EIM

UME

INRiM

BFKH

SMD

BEV

JV

PTB

CMI

SMU

Loop 1

Loop 3

Loop 2

CCT Task Group on Air temperature
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Alpine Metrology

• New on site calibration campaigns 

in 2020 for permafrost sensors

• Improved system:
Lower uncertainty (<10 mK)
Reduced times on site (1 day)
Less power required
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• From 2017 on site campaigns for the 

calibration of temperature and 

pressure sensonrs. New campaign 

2021

• Metrology lab Ny-Ålesund operative 

in cooperation with Polar Institute

Arctic MetrologyAlpine Metrology

• New on site calibration campaigns 

in 2020 for permafrost sensors

• Improved system:
Lower uncertainty (<10 mK)
Reduced times on site (1 day)
Less power required
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A MeteoMet initiative for the
Meteorological ad Hydrological services of WMO

Interlaboratory comparison
Temperature, Humidity, Pressure
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1. Advances in researches on Upper-Air Measurements

- Completion of evaluation tests of Upper-Air Simulator for the realization of temperature and humidity 

standards of radiosondes 

- Presentation at the GRUAN ICM-13 meeting on Nov. 2021

2. Join the ISO/TC 146/SC5: Meteorology

- Cooperation works in Korean Upper-Air Network

- ISO/NP 8931-1 (Temperature sensor of radiosonde)

- ISO/NP 8931-2 (Humidity sensor of radiosonde)

- ISO/NP 8931-3 (Radiation correction of radiosonde) 

3. KRISS as chair of TG Air Subgroup-3 

4. Joining the COAT intercomparison of thermometer shields
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A calibration system 

for ocean thermometers U<10 mK

300 L bath for the 
calibration of 
oceanographic 

sensors including 

large size ones

(SBE 3, 35, 19, 41)

Check the stability of the thermometer in long-term use
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Temperature range: 

(-70 to 80) °C

Uncertainty of 

calibration of 

thermometers in 

flowing gas < 0.05 °C

Calibration chamber evolved in ATM

Air Temperature Metrology Euramet

Flowrate measured by LDA method
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• Completion of 17SIP02 SimpleMeteoU on developing simplified 
expression of uncertainty for meteorological observations, with 
illustrations for air temperature 

• A new research weather station on the NPL site as a test platform for 
further studies on air temperature for weather/climate.

• Direct interaction and cooperation with UK Met Office

• Chair of TG Air SG1 “Definition”

• Member of WMO ET QTC
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WMO- INFCOM/SC-MINT ET-QTC
• Contribution to the document “Field verification of Metrological Instruments and sensors”
• Elaboration of the training modules about temperature: “ITS-90” “temperature calibration by comparison”. 
• Elaboration of a training module ”calibration of thermometer for Marine Applications”. 

WMO- INFCOM/SC-MINT ET-SSM
Task 4: “Measurement Quality Classification and Siting Classification for Surface Observing Stations on Land”

4.a Review of the website on Siting classification
4.b Review reports about Siting classification studies.
4.c working with WMO- INFCOM/SC-MINT ET-Uncertainties on siting classification

Task8: “Intercomparisons”
8.a . Supporting the organization of a comparison of thermometers and shields in the Arctic

Task9:
9.a. collaboration in the document “Guidelines for Conducting and Reporting on the Verification and Calibration of 

Performance of Discharge Measurement Instruments”

HMEI:
Presentation of the European COAT project to HMEI and other manufacturers of metrological instrumentation
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EMPIR 06 SIP 19 – (MeteoMet SIP) – Coordinator Carmen Garcia Izquierdo – CEM – Oct 2020 – Sept. 2023 

WMO Intercomparison of thermometers and shields in polar environment
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Sub-milikelvin thermal bath for the calibration of deep-
sea thermometers in the temperature range 0 – 30 °C

and pressure range of 0.1 to 60 MPa 

• Uncertainty budget for the calibration setup of air 

temperature thermometers provided to TG Air and ATM

• Re-validation of the existing primary humidity standard to 

operate in the pressure range 0.1 to 1 MPa. The setup is 

adapted to work with hydrogen within the scope of the 

EMPIR project JRT-v09 “Metrology for the Hydrogen 

Supply Chain” which is part of the European Green Deal.
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Events
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NPL Metrology for Climate Action workshop
(a COP26 associated event)

• 13 – 14 October 2021

• Joined by INRIM, NIM, and NIST 

• Jointly promoted by BIPM

• Participated by WMO, ESA, Met Office.

~ 500 participants
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Waiting for MMC

Hybrid workshop 25-28 October 2021  

Jezersko – Slovenia

~ 100 participants (85 remotely + 15 in person) from 

Europe, Australia, Asia, North and South America

• WMO Expert Team meetings organized

• EMPIR Project meetings

• Copernicus Climate Change Service Sessions
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(June 2021)
Online Training Workshop on Quality, Traceability and Compliance –
General Metrology and Temperature, for WMO RICs and RMICs

(December 2021)
6th Marine Instrumentation Workshop for Asia-Pacific Region

Training Workshops

WG ENV Members contributed in the general organization and in Training modules on 

General Metrology
Terminology
Uncertainty
Temperature sensors and measurements



CCT WG Env & TG Air Report 2022 – A. Merlone

V Arctic Metrology Workshop
Longyearbyen – Svalbard

Hosted by University of Svalbard and SIOS May 2022
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Thermal metrology for climate and environment

• Growing involvement of NMIs

• More national and international projects

• Extended areas of interest

• Enforced cooperation and mutual membership with the WMO

• New laboratories, new equipment, field sites and research installations

• Contribution to best practices and regulatory material

• More training and practical experience for NMI’s staff

• Increased scientific production and direct benefit to users
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Thank you


