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All ECVs are technically and economically feasible 

for systematic observation.  

 

It is these variables for which international exchange 

is required for both current and historical 

observations.  

 

GCOS Defines the Essential Climate Variables  
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Temperature and humidity measurements of air, deep 

ocean and sea surface, ice and permafrost soil, are needed 

as input to numerical weather prediction models, in hydrology 

and agriculture  and as indicator of the climatic variability and 

global warming. 
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Consultative Committee for Thermometry 

 

Task Group Environment Meeting  

Tuesday 30 May 2017 - BIPM, Sèvres (France)  

15 + 4 + 4 
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Interaction with global networks 

International interactions with:  

WMO commissions expert teams 

ISTI,  

GCOS GRUAN,  

BSRN,  

 

Regionally with WMO RIC Centers and research projects  

 

Locally with hydro-meteo agencies and manufacturers 

EURAMET TC-T Madrid 26 May 2017 
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Andrea Merlone                 (INRiM)      on   A1 Expert Team on  

   Operational In Situ Technologies  

 
Michaeld de Podesta         (NPL)         on   A.2  Expert Team on  

                      Developments in Situ Technologies  

 
Carmen Garcia Izquierdo  (CEM)        on   A.3 Expert Team on 

   Instrument Intercomparisons  

 
Michael de Podesta             (NPL)          on   C.1 Expert Team on  

   Operational Metrology  

 

Christian Monte   (PTB)           on   A.5 Task Team on 

    Radiation References 

BIPM                                       WMO 

BIPM  

CCT TG ENV 

Drago Grosely 

ARSO 
    

     GRUAN – ISTI – WMO CCl 

Peter Thorne  

WMO RIC6  

WMO Commission of Instruments and Methods of Observation 
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On February 2015 Andrea Merlone 

(INRiM) is nominated member of the 

OPACE1 of WMO Commission for 

Climatology 

 

WMO Commission for Climatology 
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• WMO-CIMO A.3  Expert Team on Instrument Intercomparisons. 

-Proposals for a comparison of thermometers and radiation shields  

in (2018-2022) . C. García Izquierdo (CEM)  
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GRUAN was established for generating 

reference-quality observations of 

temperature and water vapor, pressure, from 

the surface into the stratosphere to enhance 

the monitoring and understanding of climate 

variability and change 

INRiM, VTT, NPL, KRISS and other NMIs are 

actively contributing in GRUAN goals 

GRUAN Goals 

Focus on complete estimates of 

measurement uncertainty 

 Ensure traceability of measurements to 

SI units or internationally accepted 

standards 
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Global warming. Support in the validation of temperature records. 
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TEMPERATURE IS THE KEY QUANTITY IN DETECTING  

STATUS AND TRENDS OF OUR CLIMATE 

Climate trend or 

instrument drift? 

THE THERMAL METROLOGY COMMUNITY HAS A CENTRAL ROLE IN 

SUPPORTING DATA QUALITY (TRACEABILITY AND UNCERTAINTY) 
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 Mission “Arctic Metrology”  2014 & 2017 
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Arctic 

Metrology lab 
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Metrology lab 

 

Start in 2017 
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Meteomet is a EURAMET joint 

research project  

21 National Institutes of Metrology 

12 Universities 

13 Research centers 

  9 Instrument Companies 

10 Meteo agencies  

MeteoMet is the  

larger EURAMET consortium  

11 M€ Budget 

300 Deliverables 

960 Man months  

(80 years!) 

 

 

2011 -> 2017 
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A “MeteoMet – like” project submitted by 8 nations of SIM 

April 2017 
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Meetings 

 

 

Workshops 

 

Conferences 

 

 

Trainings 
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•Break out session @ Arctic Circle 2015  
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Stable references and a 

metrologist’s approach are 

necessary to capture 

environmental data that may 

inform us about the past, the 

present and the future.  

I am therefore delighted, as 

Director of BIPM, to endorse and 

support the session 

«Metrology fo Environment  

in the Arctic»  

of the Arctic Circle Assembly   

•Break out session @ Arctic Circle 2015  
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26-30 September 2016 

 Spain  (Madrid) 
 

& 

CIMO-TECO 

+SOIL MOISTURE WORKSHOP 
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Opening lecture from A. Merlone… 
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…and invited talk from M. de Podesta 
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 Arctic Metrology Workshops series 

1st Torino April 2015 

2nd Oslo May 2016 

3rd Ny-Ålesund 2017 
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2015 – 2017 Interlaboratory comparison  

of P, T, RH references in meteorological agencies 
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2015 – 2017 Interlaboratory comparison  

of P, T, RH references in meteorological agencies 

2 pilot laboratories 

 

17 participants 

 

RA-VI WMO (Europe) 

 

1 year! 

 

 

Extension to Asia 

 

Coordination through 

CCT TG ENV 
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Towards a global land surface climate reference network 
 

W. Thorne1 , J. H. Lawrimore2 , V. Venema3 , A. Merlone4 , M. Palecki2 , Z., 

Hausfather5 , S. Harrigan6 , M. de Podesta7 , K. M. Willett8 , P. D. Jones9 , B., 

Goodison10, T. C. Peterson11 , T. Oakley8,12 , S. H. Abakar, C. Tassone12 , B. Ingleby13, 

D.H. Lister9 

 
1 Department of Geography, Maynooth University, Maynooth, Ireland 

2 National Oceanic and Atmospheric Administration’s National Centers for Environmental Information, 

Asheville, NC, USA 

3 Meteorological Institute, University of Bonn, Germany 

4 Istituto Nazionale di Ricerca Metrologica and MeteoMet Consortium, Torino. Italy 

5 Energy and Resources Group, UC Berkeley, USA. 

6 Centre for Ecology and Hydrology, Wallingford, UK 

7 National Physical Laboratory, Teddington, TW11 0LW, UK 

8 Met Office, Exeter, UK 

9 Climatic Research Unit, School of Environmental Sciences, University of East Anglia, Norwich, UK 

10 TBD 

11 WMO Commission for Climatology, Asheville, NC, USA 

12 Global Climate Observing System Secretariat, Geneva, Switzerland 

13 European Centre for Medium-Range Weather Forecasts, Reading, UK 
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Metrology input: definition of references, calibration interval,  

 

achievable (and target) uncertainties, methods of observation 
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(ground based or upper air) 

Calibration Instrument Quatities of 

influence 

Measurand 

Reference Calibration Correction Comparability 

Stability Resolution Knowledge Definition 

Uniformity Sensibility Definition … 

Repeatability ADC  Siting 

… Dynamics … 

Ageing 

Addressing problems in complete uncertainty budget  

for air temperature measurements 

Solved problems and open issues … 
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2017 - CCT TG ENV starts the preparation of a review 

paper on the uncertainties in air T measurements. 
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Sea and ice temperature measurements workshop  

(2018 TC-T April Sweden…)  
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Hence, the definition could be revised as follows: 

  

property of a measurement result whereby the result is related to a reference 

through a documented unbroken chain of calibrations, and the measurement 

uncertainty is composed of each of the calibration uncertainties and contributions 

due to the measurement conditions. 

2017 - CCT TG ENV discussion on a proposal  

to improve the VIM definition of “traceability” 
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Include in CCT Strategy 

 

all possible actions within the 

expertise of the thermal metrology 

community contributing to improve 

measurement quality and knowledge 

on observation and monitoring of the 

environment and climate; 

…evaluation of uncertainty 

components for temperature 

measurements in air, sea water 

(deep sea and sea surface), ice, soil  

…support in definition of target 

uncertainties and instrumental 

aspects in the creation of reference 

observing networks for climatology 
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Thank you 
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MMC 2019 

 
 

Hosted by 

 

Tempmeko & Tempbeijing 

 

October 2019 
 

China 
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 TG Environment members  

 

recommend CCT 

 

to include in its strategy: 

 

all possible actions of within the expertise of the thermal metrology 

community contributing to improve measurement quality and knowledge on 

observation and monitoring of the environment and climate; 


