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ORGANIZATION OCEANOGRAPHIC COMMISSION

GCOS Defines the Essential Climate Variables

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.
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Measurement Essential Climate Variables (ECVs)
domain
Atmospheric Surface: air_temperature, wind speed and direction, water vapour, pressure,

Upper-air: temperature, wind speed and direction,

properties, Earth radiation budget, lightning

Composition: carbon dioxide (CO;), methane (CH,), other long-lived greenhouse

water wvapour, cloud

gases, ozone, aerosol, precursors for aerosol and ozone
Oceanic Physics: temperature: sea surface and subsurface; salinit_y: sea surface and
- -

subsurface; currents, surface currents, sea level, sea state, sea ice, ocean surface
- . =

stress, ocean surface heat flux
Biogeochemistry: inorganic carbon, oxygen, nutrients, transient tracers, nitrous

oxide (N20), ocean colour
Biology/ecosystems: plankton, marine habitat properties
Terrestrial Hydrology: river discharge, groundwater, lakes, soil moisture

Cryosphere: snow, glaciers, Ice sheets and Ice shelves, permafrost
Biosphere: albedo, land cover, fraction of absorbed photosynthetically active
radiation, leaf area index, above-ground biomass, soil carbon, fire, land surface

temperature
Human use of natural resources: water use, greenhouse gas fluxes
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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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il CUrrent CIMO mission

Promote:
— high quality observational data _ mission
— world-wide compatibility

by:
— Defining technical standards,
— Testing and calibration
— Performing instrument intercomparisons,
— Implementing quality control procedures.
— Increasing expertise and Capacity-building

for:

! — Improving quality of products and services :|. vision
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The results / outcomes (vision)

* We are used as the source of information on
suitability of measurements for specific
environmental intelligence (applications)

* |Users and providers understand the importance
of the measurement process in the
environmental information chain.

* |Users and providers are committed to traceability]
of ECV measurements.

* The quality and utility of emerging measurements
is documented in the CIMO Guide and reference
material.
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Consultative Committee for Thermometry

Task Group Environment Meeting
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Merlone

Tuesday 30 May 2017 - BIPM, Sevres (France)

Chairperson: Dr Andrea Merlone (INRIM)

Members:

Dr Michael De Podesta (NPL)

Dr Efrem Ejigu (NMISA)

Dr. Carmen Garcia Izquierdo (CEM)

Mr Drago Groselj (WMO-CIMO)

Dr Martti Heinonen (MIKES)

Dr Murat Kalemci (UME)

Dr Yong Gyoo Kim (KRISS)

Dr Christian Monte (PTB)

Dr Peter Pavlasek (SMU)

Dr Fernando Sparasci (LNE-Cnam)

Dr. Howard Yoon — in place of - Mr Gregory F. Strouse (NIST)
Dr. Naohiko Sasajima — in place of - Dr. T. Nakano — in place
of -Dr. J. Tamba (NMIJ/AIST)

Dr. Eric van der Ham (NMIA)

Dr. Hao Xiaopeng — in place of - Dr Jintao Zhang (NIM)

15+ 4 + 4

Co-opted members:

Dr Stephanie Bell (Chair of CCT WG Hu (NPL)

Dr R. Feistel (Leibniz Institute for Baltic Sea Research)
Dr Prof. P. Thorne (Maynooth University Department of
Geography)

Dr M.L. Rastello (CCPR President)

Invited to attend

D.Sc. Julio D. Brionizio (INMETRO)
Dr. Victor Fuksov (VNIIM)

Dr. Eng. Aleksandra Kowal (INTiBS)
Dr. Edgar Mendez Lango (CENAM)

Observers
Volker Evert (PTB)
Tomas Kopunec (SMU)
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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

4" GCOS Reference Upper Air Network
Implementation and Coordination Meeting
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WMO-OMM

Dr W. Zhang

Director, Observing and Information Systems
Department

7 bis, avenue de la Paix

Case Postale 2300

CH- 1211 Geneve 2

Suisse

Sevres, 14 November 2014

Dear Dr Zhang,

| have the pleasure to accept your kind invitation, for representatives of the Consultative Committee
for Thermometry (CCT) of the CIPM, to participate in a number of WMO CIMO Expert Teams where
collaboration would be pertinent, perfectly in line with the signature made by the WMO of the CIPM
MRA in 2010. For this purpose, | have identified five expert teams where CCT participation could be
of mutual benefit. These are listed in the enclosed annex, as well as the contact details of the
persons that | have nominated, respectively.

The CCT, under the auspices of the CIPM, has recently formed a Task Group on Environment -
particularly dedicated to issues related to thermometry and humidity — to notably identify where our
particular expertise in metrology and associated technologies may best contribute to progress within
climatology and environmental issues. The group has also the task to promote a coherent and
comprehensive approach on thermal metrology for environment. It would be of great value if one
representative of the WMO CIMO may participate in this group. For this reason | kindly invite you to
nominate a member to take part.

| am looking forward to a constructive collaboration.

With my best regards,

/g Do

Dr Yuning Duan
President of the Consultative Committee for Thermometry
Member of the International Committee for Weights and Measures (CIPM)

__WMO Commission of Instruments and Methods of Observation
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BIPM WMO
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(INRiM)  on Al Expert Team on
Operational In Situ Technologies

Andrea Merlone

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

WMO RIC6
Drago Grosely

BIPM ARSO

CCT TG ENV
GRUAN - ISTI - WMO CClI

Peter Thorne
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WMO Commission for Climatology Andrea

WORLD METEOROLOGICAL ORGANIZATION
CLPA/CCI-16, ANNEX I

SIXTEENTH SESSION OF
COMMISSION FOR CLIMATOLOGY (CCL-16)

NOMINATION FOR MEMBERS OF OPEN PANELS OF CCI EXPERTS
(OPACESs)

On Fe b ru ary 2015 An d rea Me rl one Please complete the form in English and return by e-mail (cca@wmo.int) or fax (+41 22 730 80 42)
(INRiM) is nominated member of the o T
OPACE1 of WMO Commission for 3. Sumame:  Verons 4. First name:  Andrea

. 5. Nationality: italy 6. Date of Birth: 04-01-1870
CI I m atO I 0 g y 7. Contact details:
Address: Tel: +30 011 3010 734
Str. delle Cacce 91, Telefax: +30 0113010 747
10135 E-mail: & merone@intim.it
Torino

8. Highest Degree: Fn.D.

9, Affiliation: Istituto Nazionale di Ricerca Metrologica

10. Position Held: Senior Researcher

11. Previous contributions to WMO activities:

BIMP-CCT Member of WMO CIMO A1 Expert Team on Operational In Situ Technolegies

12. Level of knowledge of working languages:
English Good French Fair Russian Mone Spanish Fair

13. Nominated as member of the following OPACE (see Annex [)
Please select one or more items within the related OPACE, that pertain to your area of competence.
OPACE 1: Climate Data Managemeit

Climate Data Management Systems

Climate Observations Standards and Practices
Climate Observational Meeds

Climate Data Rescue

Climate Data Quality Control

RIORED
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CCT Task Group for Environment (CCT-TG-Env)

Mission | Members JEeEl g RS R =RV g (] Members' area CCT

The Instruments and Methods of Observation Programme of the World Meteorology Organization sets
technical standards, quality control procedures and guidance for the use of meteorological instruments and
observation methods in order to promote development documentation and world-wide standardization. The
associated Commission for Instruments and Methods of Observations (CIMO) comprises a number of Expert
Teams.

Members of the CCT-TG-Env have been invited to take part in five of these Expert Teams, and a WMO CIMO
Expert Team member participates in the CCT-TG-Env. Further, the Chairman of the CCT-TG-Env has been
invited to serve on the WMOQ Commission for Climatology's group of Rapporteurs on Climate Observational
Issues.

WMO CIMO Expert Team member participating in the CCT-TG-Env: Mr Drago Groselj (ARS0O)

CCT-TG-Env members participating in the WMO CIMO Expert Teams:

A1 Expert Team on Operational In Situ Technologies: Dr Andrea Merlone (INRIM)

42 Expert Team on Developments in In Sitv Technologies:  Dr Michael de Podesta (MPL)

C.1 Expert Team on Operational Metrology: Dr Michael de Podesta (MNPL)

43 Expert Team on Instrument Intercomparisons: Dr Carmen Garcia Izquierdo (CEM)
A5 Task Team on Radiation References: Dr Christian Monte (PTB)

CCT-TG-Env member of the WMO Commission for Climatolegy's group of Rapporteurs on Climate Observational
Issues: Dr Andrea Merlone (INRIM, CCT-TG-Env Chairman)
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WORLD METEOROLOGICAL ORGANIZATION

COMMISSION FOR INSTRUMENTS AND METHODS OF OBSERVATION

Joint Session of the Expert Team on Operational In Situ Technologies (ET-O15T) and the Expert Team on

Developments in In Situ Technologies (ET-DIST)

GEMEVA, SWITZERLAND

21-23 JUNE 2017

DOCUMENTATION PLAN
{Updated 24 May 2017)

Andrea

Merlone

CIMO/ET-A1-AZ2/INF A1

(19.V.2017)

Original: ENGLISH only

Algtzr:;la Title Doc No. Prepared by
1 ORGAMNIZATION OF THE SESSION
1.2 Provisional Agenda 1.2(1) Secretariat
1.2 Explanatory Memorandum 1.2(2) Secretariat
n/a | Provisional List of Participants INF. 2 Secretariat
nia Information for Participants- How to get to WMO INF Secretariat
1.3 Working Arrangements INF. 3 Secretariat
2 REPORTS OF THE CHAIRPERSONS

WMO-CIMO A.3 Expert Team on Instrument Intercomparisons.

-Proposals for a comparison of thermometers and radiation shields
In (2018-2022) . C. Garcia lzquierdo (CEM)
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3 RELEVANT DECISIONS OF THE CIMO MANAGEMENT GROUP, THE WMO EXECUTIVE COUNCIL AND RELEVANT UPDATES ON THE WIGOS DEVELOPMENT

3 Relevant decisions of the CIMO Management Group, thE WMO Executive Council and

relevant updates on the WIGOS development 3 secretariat

4 SITING AND SUSTAINED PERFORMANCE CLASSIFICATION FOR OBSERVING STATIONS ON LAMD

4.1 Review of experience of Members with implementation of the siting classification 4.1 ¥-A. Roulet
Temperature siting classification in Mordic Countries IMF. 4
Quality assessment using METEO-Cert - The MeteoSwiss classification procedure for INE. 5
AWSES

4.2 Guidance material on implementation of the siting classification 4.2 ¥-A. Roulet

4.3 eustainedpecicomancaciassificationfor chasoding stations oo land 4.3 0. 5chultze

5 TRANSITIONING TO MODERM AND AUTOMATED MEASUREMENTS
5.1 Guidelines on economical alternatives to AWSs 5.1 J. Warne / A. Ariffudin
5.2 Guidelines for replacement of mercury-based and obsolete instruments D. Goselj
WebEx-presentation

5.3 Training modules on migration to AWSs 5.3 M. Molyneux

5.4 Automation of cloud observations 5.4 W. Wauben

5.5 Update of WMO guidance material on AWSs 5.5 M. Leroy / J. van der Meulen

] USE OF ENVIRONMENTALLY FRIENDLY RADIOSONDES

6 Proposal of the WMO position on the use of environmentally friendly radiosondes 6 A. Dubovetskiy / J. Hietanen

7 REVIEW OF CURRENT AMD EMERGING TECHNOLOGIES AND UPDATE OF THE CIMO GUIDE

7 Upper air measurement technologies 7(1) A, Dubovetskiy

Surface T, P, RH measurement technologies 7(2) J. Warne
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GRUAN Goals

GRUAN was established for generating

reference-qualit observations of
emperature and water vapor,jpressure, from
the surface into the stratosphere to enhance

the monitoring and understanding of climate
variability and change

»Focus on complete estimates of
measurement uncertainty

» Ensure traceability of measurements to

Sl units or internationally accepted AR N el

Global Clymate Observing System (GCOS)

Standal’dS Reference Upper Air thwo.rk ﬂ

INRIM, VTT, NPL, KRISS and other NMls are /‘\
actively contributing in GRUAN goals METEOMET

Metrology for Meteorology
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Global warming. Support in the validation of temperature records. ANUIES
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| publicwmo.int/en/media/news/wmo-examines-reported-record-temperature-of-34%C2%B0c-kuwait

WORLD English -
METEOROLOCICAL
ORCANIZATION

Wenther - Climat - Water

Our mandate Programmes Projects Resources Media Events About us Extranet Search Q

Main + MNews : PressRelease * Newsfrom Members + Mulimedia = Contactus

WMO examines reported record
temperature of 54°C in Kuwait

26  Published 26 July 2016

WMO examines reported record temperature of 54°C in Kuwait, Iraq

WMO will set up a committee to examine whether Mitrabah, Kuwait, set a new highest temperature record for the atest WMO News

Eastern hemisphere and Asia, with a reported temperature of 54.0°C (129.2°F) on 21 July 2016.

WMO retires Matthew and Otto from
list of hurricane names

27 March 2017

exceeding by a large margin the seasonal averages, and over a sustained period. This affected, in particular, the

northern part of countries in the Arabian Gulf and Morth Africa,

Mitrabah reportedly saw a temperature of 54.0°C on 21 July and the city of Basra in Iraq recorded a temperature of

53.8°C (128°C) on Friday 22 July. Southern Morocco also saw temperatures of between 43°C and 47°C. New International Cloud Atlas: 19th

century tradition, 21st century

Governments issued heat-health warnings and took measure to minimise impacts on population. However the — technalogy

refugee population in the Middle East were the most affected, with heat exacerbating their fragile situation and
22 March 2017

suffering.

WMO is responsible for the official archives of World Weather and Climate Extremes (temperature, rainfall, wind

gust, heaviest hailstone etc).
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TEMPERATURE IS THE KEY QUANTITY IN DETECTING Andrea
STATUS AND TRENDS OF OUR CLIMATE Merlone

THE THERMAL METROLOGY COMMUNITY HAS A CENTRAL ROLE IN
SUPPORTING DATA QUALITY (TRACEABILITY AND UNCERTAINTY)

Cime Bianche - DP
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Three new
siting
experiment

Presented at
the WMO
CIMOET-

OIST
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The AquaVIT 2
intercomparison

campaian with a highly
1 nda
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Task 3.3 = influence of seeding, rain and
icing on ultrasound anemometers

"3 Tems-20

METEOMET project

To

Introduction | Conversion | Data Files

DANISH

TECHNOLOCGICAL
INSTITUTE

Year of temperature data

19271947
[11948-1967
[11968-1975
["11976-1989
["] 1990-Present

CONVERT
CLEAR

Historical temperature data in °C

Converted Historical data to ITS 90
-21,9926°C

A calibrated thermometer which read -22,0100°C
from the year 1927 to 1947 is equal to the
temperature -22,0100°C + 0,0174°C on the
International Temperature Scale of 1990

are different from today's ITS 90 (Ir
means that a temperature readings
ITS 80 would be different from todz
usage of various fixed points durin
points are pure elements (He, Ar, £

Towards full uncertainty char
in the instrument change and tran:
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During the history of temperature measurements different temperature scales
were introduced and used. The realisations of these previous temperature sca\es

\

‘ CONVERT MULTI
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EDIE & EDDIE

Earh Dynamics Investigation Experiment
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On site check Vs calibration
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Mission “Arctic Metrology” 2014 & 2017

-~ METEOMET

Metrology for Meteorology

‘ |
g Ll B
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”» = A
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Metrology lab

METEOMET
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European Metrology

N
Research Programme EURAMET’ C Merlone
Delivering Impact
=)y 1ab

Andrea

New Arctic Meteo in-situ calibration

Accurate assessment of climate change relies on a world-wide network

of monitoring stations that provide the high-quality data used in climate
models to produce climate predictions. This requires measurements

of internationally agreed essential climate variables, such as pressure,
temperature and humidity, which must be comparable regardless of where
they’re collected - be it from a mountain in the Himalayas or an Arctic
peninsula.

Europe’s National Measurement Institutes working together

The European Metrology Research Programme (EMRP) brings together National Measurement Institutes in 23 countries to address key
measurement challenges at a European level. it supports collaborative research to ensure that measurement science meets the future
needs of industry and wider society.
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METEOMET

Metrology for Meteorology

Meteomet is a EURAMET joint
research project —
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2011 -> 2017

Merlone
11 M€ Budget

300 Deliverables
960 Man months

(80 years!)

MeteoMet is the
larger EURAMET consortium

21 National Institutes of Metrology
12 Universities

S 13 Research centers

9 Instrument Companies
10 Meteo agencies

IPM - Sevres ,
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A “MeteoMet — like” project submitted by 8 nations of SIM QUENE
April 2017

TE
Al

wy

e

[

Form sheet for Activity Proposal
Date 910/2016

Metrology for meteorology and climatology

Submitting Organi-  Javier Garcia Skabar,
sation (“ Subproject
Coordinator”): INTI
Phone: +54 11 4724 6200/300/400 Intermo 6583

Mobil: +54 11 5877 50419
Email: jskabar@inti.gob.ar

Héctor Laiz
Phone: +54 11 4724 6413
Email: laiz@inti.gov.ar

Implementing Fart Eduardo Quagliata

momees Pl ml e i e
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Meetings

Workshops

Conferences

Trainings
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*Break out session @ Arctic Circle 2015

Andrea

3 onoummnces  IEITEEETE © @ I

REGISTER FOR THE
2015 ASSEMBLY
16 -18 OCTOBER

ABOUT BOARD PARTMERS SECRETARIAT FPRESS & MEDIA 2014 IMAGES VIDEO
“

HASKOLINN | REYKJAVIK
REYH.IAVIK UNIVERSITY

A,
EURAMET

THE FUTURE OF ENERGY SECURITY IN THE ARCTIC

The lceland School of Energy will organize a session on Thursday, October 15th, about the future of Arctic energy,
with considerations of environmental and human security. The session will be organized in cooperation with the
Harvard Kennedy School of Government and the Fletcher School of Law and Diplomacy at Tufts University.

THE FOREIGN MINISTER OF CHINA

The Opening Session of the 2015 Arctic Circle Assembly will include an address by the Foreign Minister of the
People's Republic China, Wang Yi.

METROLOGY FOR ENVIRONMENT IN THE ARCTIC

High-accuracy measurements are needed to understand the evolution of the Arctic environment in its many
extremes. EURAMET, the European Association of National Metrology Institutes, is hosting a breakout session
promoting common activities between metrology and Arctic scientific research to improve data quality.
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ArcticCircle.org ARCT f ArcticCircle.org
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*Break out session @ Arctic Circle 2015

B:;E;:’n;ﬁonal des An d Frea
oids et
{ Mesures Mer|0ne

Letter for the Opening of the Breakout Session "Metrology for Environment in the Arctic"
at the occasion of the Arctic Circle Assembly
18 October 2015
Dr Martin J. T. Milton
Director of the International Bureau of Weights and Measures

Pavillon de Breteuil, Sévres

The International Bureau of Weights and Measures, the BIPM, h.
Metre Convention in 1875 as the intergovernmental organiza
comparability of measurements. It brings together national m
world to assure quality and comparability of measurements in ph

In this way, comparable and stable measurements of, for examp|
dioxide, methane and other greenhouse gases are coordinated 3|
the BIPM. These measurements support international co
greenhouse gases in the global environment.

In the field of thermometry, via the Consultative Committee for
international forum for the leading metrology institutes for th
trustable references and guidance in measurement of temper:
quantities. The last three quantities notably constitute impol
information about the state of the global environment.

Recently, within the framework of the Mutual Recognition
Committee for Weights and Measures, the World Meteorology
their already established collaboration by a mutual exchange o
to thermometry and environmental issues.

Stable references and a metrologist’s approach are necessary
may inform us about the past, the present and the future.

| am therefore delighted, as the Director of the BIPM, to endorse and support the session "Metrology
for Environment in the Arctic" of the Arctic Circle Assembly.

)

INTERNATIONAL PAVILLON DE BRETEUIL F-92312 SEVRES CEDEX
BUREAU TEL: +33 1 45 07 70 70 - FAX: +33 1 45 34 20 21
OF WEIGHTS AND MEASURES www.bipm.org
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METROLOGY FOR METEOROLOGY AND CLIMATE

26-30 September 2016
Spain ?I\Blaedr?idir CIMO'TECO

s A ST & PR
aae‘ ot Swt:: ‘ll ‘:i) ® HURAMET Sechaics Commitios \ r \ ) 12
NVRI == G@AN ) APMP

+SOIL MOISTURE WORKSHOP
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Spoin Andrea
MMC 2016

METROLOGY FOR METEOROLOGY AND CLIMATE

Meteorological
Organization
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Opening lecture from A. Merlone... Merlone

| @ Té‘E:ﬁ 7

WMO
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...and invited talk from M. de Podesta Merlone

N
. e
§ »
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---------

| Wokto'exeo
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Arctic Metrology Workshops series Merlone

15t Torino April 2015
2"d Oslo May 2016
3rd Ny-Alesund 2017

Svalbard Integrated Arctic Earth Observing System - SIOS
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2015 - 2017 Interlaboratory comparison Andrest
of P, T, RH references in meteorological agencies [UE{aE

World Meteorological Organisation
Working Group on Technology Development and Implementation (WG TDI)
in RAVI
Task Team on Regional Instrument Centre

in cooperation with

METEOMET ) . Buikty &f St o

Metrology for Meteorology

Final ILC protocol

INSTRUCTION FOR THE PARTICIPANTS IN THE INTERLABORATORY COMAPRISON

Title: Intercomparison in the field of temperature, humidity and

pressure
MM-ILC-2015-THP
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2015 — 2017 Interlaboratory comparison
of P, T, RH references in meteorological agencies

2 Description of the equipment

2 . I I b . 2.1 General

Pl ot laboratories T T
quantity Temperature Relative hun‘udlry Air Pressure
Measuring Keysighr.mgilent Capacitive Barometer
instrument Hewlett Packard hygrometer

. . 34420A digital readout,
17 participants
Manufacturer | HP, ELPRO vaisala vaisala
Type 344204, HMP155 PTB220
2210 4700/X A2GB11A0ATA1A0A| ACA2A3A1AB

RA-VI WMO (Europe)

Serial number

Loop 1 Loop 2
34420A: 34420A:
US34000601 | MY42002060

Thermometers: Thermometers:

Loop 1: K2250039
Loop 2: K2250040

Loop 1: A4610018
Loop 2: W4230005

395050316 | 395090316
395060316 | 395100316
Measuring (-200 + 450)°C (0.8 = 100) %RH (50 = 110) kPa
1 year!
y - Qutput Temperature; Voltage (0..1V); Pressure;
Digital display, Analog output Digital display,
GPIB GPIB
Accuracy 0.05°C at20°C 1 %RH 15 Pa
Uncertainty 0.03°C - -
Minimum 150 mm
immersion
Extension to Asia -

Andrea

Merlone

The instrument’s owner: UL/FE-LMK.

For transportation purposes the measuring instruments will be placed in a protecting
case.
CCT TG ENV In a case any of the above-mentioned equipment is missing at the receipt, the

coordinator must be contacted.
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Towards a global land surface climate reference network

W. Thorne! , J. H. Lawrimore? , V. Venema?3 , A. Merlone4 , M. Palecki? , Z.,
Hausfather® , S. Harrigan® , M. de Podesta’ , K. M. Willett® , P. D. Jones® , B.,
Goodison'?, T. C. Peterson!! , T. Oakley®12 | S. H. Abakar, C. Tassone'?, B. Ingleby?3,
D.H. Lister®

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 |stituto 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 OLW, 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

Spatial
resolution
Temporal
Siting stability
heterogeneity Proposed climate surface
reference network Metrological
Ownership understanding
and
management Uncertainty
heterogeneit quantification
. d GCOS Surface Network, Regional Basic Climate

Diversity of Networks, Regional Basic Synoptic Networks Data
applications a\{ailability
served National observing networks, networks from third parties (agriculture, without

transport, utilities), citizen observations restrictions
Data formats
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(ground based or upper air)

Calibration |Instrument | Quatities of | Measurand
influence

Addressing problems in complete uncertainty budget
for air temperature measurements

Reference Calibration Correction Comparability

Stability Resolution rK-nowIedge'} Definition
(Uniformity | [Sensibility | [Definition

| Repeatabilify I ADC _1 siting ]

Dynamics |

Ve
Ageing ~ |

‘------

Solved problems and open issues ...
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EURAMET TC THERM 2017]

WG Best Practice Meeting Minutes
Tres Cantos, 25 April 2017,17:15t0 18:30

Participants:

Name, Institute
Miruna Dobre, SMD (WG chair)

Murat Kalemci, UME

Radek strnad, CMI

Saren Lindholt Andersen, DTI

Graham Machin, MEL (TC-T chair)

Mohamed Sadli, LME-CHAM (standing fory. Hermier)
Jean-Remy Filtz LME-CHAM (invitee)

Eric Geargin, CEHAAT

Andrea Merlone,
Aleksandra Kowi
Ossi Hahtela, VT|

Agenda: « Ajr temperature sensors calibration guide: atask groupis being

v WelcomeandreVl  farmedforthe preparation of a guide on calibration of thermometers
in air.

=  Task 1 Guideliney

a. Eurametd

b, Mewwversi

pending: photos neededforcg13.

c. Progresson newguide on surface temperature calibrations within EMFIR
EMFRESS project: Writing not started yet. Guide delivered by the project is

hinharlawval tham FEnramiat calikratinn anidae Ericcandtha M atiat anidac tn

2017 - CCT TG ENV starts the preparation of areview
paper on the uncertainties in air T measurements.
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TC-T Strategy Group

Action and decision list of TC-T Strategy Group (1/2017)

Date: 271 April 2017
Time: 17:30 — 19:00
Venue CEM, Sala del Conselo.

Present. Stephanie Bell (3B, NH
(DdC, CEM), Miruna Dobre (MD,
LNE), Ossi Hahtela (OH, MIKE]
Tubitak UME), Graham Machin (J
(JN, DTI), Andrea Peruzzi (AP, VS

Invitees: Age Olsen (A0, JV),
EURAMET), Domen Hudoklin (DH

This summary is to be read |
presentation.

1) Opening of meeting, reviey

7) Outputs of the TC-T and TGs engagement workshop (all).

All the attendees agreed on the successes of both workshops.
From the workshop on air temperature measurements interesting issues have been
raised, about the need to progress in the studies of measurement uncertainty in this
specific field. Calibration guides are also missing, as discussed in the BP group. Based
on the importance of the topic and the wide range of applications involved, a group of
volunteers should be identified to progress metrology on this subject. Different topics
for technical workshops for the next TC-T meetings are discussed:

- Thermal imaging

- Sea and ice temperature measurements
The two first topics are finally agreed for 2018.
Action 2017-56: GM to ask Igor Pusnik to organize the Thermal Imaging workshop
Action 2017-6: AM and SR to organize the Sea and lce Temperature Measurement
workshop.

Sea and ice temperature measurements workshop

(2018 TC-T April Sweden...)
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IMEKO TC19 Workshop on

21 METROLOGY FOR THE SEA

ROSEA Naples, Italy | October 4™ 6" 2017

COMMITTEE AUTHORS PROGRAM SOCIAL EVENTS VENUE TOURISM SPONSORSHIP CONTACTS

IMEKO TC19 WORKSHOP on
METROLOGY FOR THE SEA

IMPORTANT DATES

Naples, October 4™ - 6", 2017

Abstract Submission

' . . June 20, 2017
“Learning to measure sea health parameters”

Abstract Acceptance Notification Date
The Sea is the medium that allowed people to travel from one continent to another using vessels and even today despite the use of August 4, 2017
aircraft. It has been acting also as a great reservoir and source of foods for all living beings. However, for many generations it served as Full Paper Submission
a landfill for depositing conventional and nuclear wastes, especially in its deep seabeds and there is a race to exploit minerals and September 4, 2017
resources, different from foods, encompassed in it. Its heath is a very challenge for the survival of all humanity since it is one the most

imnnrtant anuirnnmental ramnnnantc tarosted hv the olahal warmino' Taiinami and FI Nifin are rancamiiancac and indicatare nf had _
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2017 - CCT TG ENV discussion on a proposal [Kixkekes
to improve the VIM definition of “traceability”

Merlone

Position document on the VIM definition of traceability”

Andrea Merlone!, Walter Bich?

1. IMRiM —CCT Task Group Environment Chair
2. IMNRiM —ICGM Working Group 1 Convener

[otherauthors have already supervised the text and will be mentioned ot the final draft]...

Draft 3.3 —2017_05_17

introduction

In recent years, society has demanded higher quality products, processes and knowledge. This demand is
directly reflected also in the strategies and priorities of National Metrology Institutes (NMls) and Regional
Metrology Organizations (RMOs). Several NMIs have assigned staff to new activities for directly
d|552m|natmg best practu:e, defining dedlcated calibration procedures and assisting evaluation of

-—-— cm—m— — =L = m e T AT o [ U P N [ —— ——— e —— e —_— e — IR R al - | [N O B i —_———a

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.
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Actions from CCT TG ENV for consideration to CCT Strategy. M e rl one
Outcomes of the TG ENV meeting of May 30 2017 at BIPM
CCTTG ENV Members,
# based on the activities at naticnal, regicnal and world level reparted by NMIs members participating in I nCIUde in CCT Strategy
the CCTTG ENV mesting:

+ considering the results achizwed and plannad by joint res=arch projects in the fizld of thermal

me trology for meteorolagy. environment and climate;

» having received expressad neads by the stakehaolders community, in particular by the WD expart a” pOSSibIe aCtionS Within the

teams, the GCOS GRUAN, the 15T, the BSRN, the WM D Regional Instrument Cepters. and other;

. c,:n.si:lzrin;t.h:s:ci::t:lch:ll.:n,;.-_-f:.:ﬂpﬂ::ss::lirlitr:f:;i:ﬂ:se:rch.ﬂ\;:ndu and road maps of expertise Of the thermal metr0|ogy
natiznal and intarnaticnal scientificand diplomatic bodies . . . .

. E::Tj::t‘:::ﬂ“ a numiber of joint meas wreme nt campaigns, technical mestings, workshaps and Communlty Contrlbutlng to Improve
measurement quality and knowledge
on observation and monitoring of the

% gl possible actions of within the axpertise of the tharmal me trolosy community contributing to

T e s s — - @lvironment and climate;

climate;

recemmend OCT to includ2iin its strate gy

% the coordination ofthe eforts made by single NM s, sroups of N1 and RM D= towards
+  avalugtion of uncertainty @mponants for temperaturs mEasuremEnts in @i, s2a water (deap

se@ and sea surface]. oz and soil, . .evaluation Of uncertainty

+ address problems in metrology of soil moisture, and also of air humidity measure mentsin

challenging ranges such as thase met by the instruments in the stratosphere Components for temperature

» development of guidefines for calibration of thermometers in air, actually missing

s  implamentation of dedicated metrology activities, such as fisld calibration and spedal measurements in air’ Sea Water

lab-oratories and infrastructures to assist and support on site trace ability of obsarvations

TS e e e mssseeizness - (deep sea and sea surface), ice, soil

+ identificatizn of appropriate actions todisseminate best practice and adaption of metrolagical

methods and terminalogy. also considering the opportunity of adapting such methaods and
terminalogies, to practical use and input from the external communitizs:;

: cr:a'ti:n::f‘f-:'rum.a!j-:int' reseanch ini‘tia':‘.i'-'fs in'ﬁ:lh:'ing NMis anl:l the :n.'t.:rrl:alc.:mn':urlitt .. .Su ppor‘t in definition Of target
] srif:pr::t?:;::i::i::i'_:Tshs::-_r:?n{::n"::i:t;:f:n,;ﬂ and transition from different instrument u nce rtal nti eS and I nStru m e ntal
aspects in the creation of reference
Al the abowe require long term plans from CCT and participating MMls, to establish cntinuows response to . .
the mrowing demand for improved knowle dge and traceability. ObserVIng networks for CllmatOIOgy
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Thank you Merlone

Global average temperature anomaly (1850-2012)
Met Office
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Consultative Committee for Thermometry

Task Group Environment Meeting

Andrea

Merlone

Tuesday 30 May 2017 - BIPM, Sevres (France)

Chairperson: Dr Andrea Merlone (INRIM)

Members:

Dr Michael De Podesta (NPL)

Dr Efrem Ejigu (NMISA)

Dr. Carmen Garcia Izquierdo (CEM)

Mr Drago Groselj (WMO-CIMO)

Dr Martti Heinonen (MIKES)

Dr Murat Kalemci (UME)

Dr Yong Gyoo Kim (KRISS)

Dr Christian Monte (PTB)

Dr Peter Pavlasek (SMU)

Dr Fernando Sparasci (LNE-Cnam)

Dr. Howard Yoon — in place of - Mr Gregory F. Strouse (NIST)
Dr. Naohiko Sasajima — in place of - Dr. T. Nakano — in place of -
Dr. J. Tamba (NMIJ/AIST)

Dr. Eric van der Ham (NMIA)

Dr. Hao Xiaopeng — in place of - Dr Jintao Zhang (NIM)

Co-opted members:

Dr Stephanie Bell (Chair of CCT WG Hu (NPL)

Dr R. Feistel (Leibniz Institute for Baltic Sea Research)
Dr Prof. P. Thorne (Maynooth University Department of
Geography)

Dr M.L. Rastello (CCPR President)

Invited to attend

D.Sc. Julio D. Brionizio (INMETRO)
Dr. Victor Fuksov (VNIIM)

Dr. Eng. Aleksandra Kowal (INTiBS)
Dr. Edgar Mendez Lango (CENAM)

Observers
Volker Evert (PTB)
Tomas Kopunec (SMU)
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MMC 2019  MMC3is

Hosted by — AN ———

METROLOGY FOR METEOROLOGY AND CLIMATE

October-2019-in-Beijing-—China¥]

Tempmeko & Tempbelijing

Hosted-by-Tempmeko&Tempbeijing

Organised-by- MeteoMet-1

d-the-Naticnal- Institute-of-Metrology- (NIM), -Beijing---China¥]
October 2019 )

The-conference-will-bring-together-world-leading-experts-in-measurement-for-meteorology-
and-climate,-in-a-joint-event-with-the-thermal-metrology-community-attending - Tempmeko,-
the-Internaticnal-Symposium- on-Temperature-and- Thermal-Measurements-in-Industry-and-

= Science- and- Tempbeijing,- the- International- Conference- on- Temperature- and- Thermal-
C h I n a Measurement.

For-preliminary-information-on-the-event,-wenue, -exhibition,-please-contact
Andrea-Merlone-—g.merlone@inrim.itY

G')‘D METEOMET )

[EERE—— ]
Metrology for Meteorology
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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;
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