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Consultative Committee for Thermometry
Working Group Environment
Meeting 3. 2019 June 11, 6.00 pm —7.30 pm
Chengdu (China)

Closing event of the 3™ Metrology for Meteorology and Climate
Conference — MMC2019
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Consultative Committee for Thermometry
Working Group Environment

Meeting 4. 2020 September 24, 12.00 — 14.00 CET
Teleconference

Gaber Beges
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Reports from members, activities under
WMO and other Institutions, projects
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CEM, CNAM, DTI, INRiM, KRISS, NIST, NIM, NMIA, NM1J, NPL,
PTB, SMU, UL, VSL

Identified fields of study for the CCT WG ENV

Evaluate components of uncertainty Reduce uncertainty Standardize methods
Define reference value for atmospheric Establish agreed definitions of
Near Surface Temperature some parameters, like SST (Sea

Surface Temperature) and
measurement procedures

CIMO JPI Oceans GCW
ccl Jamstec
GSRN Polar programmes
GRUAN -
Existing systems Self-heating. Characterization of the Calibration curves Dataloggers

intrinsic behavior of thermometers
. . Boreholes features
Dimensions
Shield and radiation correction
Calibration in air (ATM) — ILC-IC

Radiosondes

Non contact (NST, radiosonde) Fibre optics (for gradients) Fibre optics (for gradients)
Drones — loT

Quantitie of influence Radiation Pressure Convection
Wind

Condensation/evaporation

Site

Pressure (radiosonde)

Standards for Precipitation (liquid-Solid) Salinity Moisture

Urban climate
Agriculture
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Commission of Instruments and Methods of Observations - CIMO

C. Garcia lzquierdo

Commission of Climatology

Rapporteur group on
Reference Stations

A. Merlone - Chair
G. Beges
J. Skabar

G. Beges
A. Merlone
C. Garcia lzquierdo M. De Podesta
A. Merlone J. Skabar
L. Lanza . D. Groselj
Y.-A. Roulet Y.G. Kim
J. Warne
ET-=-Capacity-
ET---Surface- ET---Upper-Air- L Rl CIMO- Editorial- IPET-- Operational-
Measurementsy Measurementsq ET-~-Metrology Dgu:uk_:ﬂ:i:t‘& Boardy Weather-Radars9y
L. Vuilleumier i"'ﬂ::jrslfif'm'
C. Monte Led-by-CIMOY
TT== TT-=0werall: -
TT---Radiation- § TT-=Transition: TT-—Upper-Air-
Referencest | | Clozificationd | | Measurement. | | {0 fomationt | | Intercomparison] -
IPET--Aircraft-
. Based-
I A. Merlone Y.-G. Kim Observations1
TL-—-
Radiosonde- . In-collab.-with-
M":fnmnw A. Merlone Co-chair Leiiﬁ;*s‘
> G. Beges
Y.-G. Kim C. Garcia lzquierdo
) .
1) wmo omm D. Groselj

Global Cryosphere Watch

Best Practice team on
Permafrost

A. Merlone - Chair

CCT WG Env — Report 2020 — A. Merlone

Global Climate Observing System
GCOS - Surface Reference Network

A. Merlone




Commission of Instruments and Methods of Observations - CIMO

ET “Metrology”

ET “Surface Measurements”
ET “Upper air measurements”
TT “Radiation references”

TT “Uncertainties”

TL “Radiosondes performance”
TT “UA Intercomparison”

Contributions to

Training on measurements, uncertainties and units to be published in

WMO web pages

Revision of the “WMO Guide on Instruments and Methods of

Observations

Interlaboratory comparisons
Instrument performance classification

Uncertainty evaluation

Siting classification and experiments

Guide to Meteorological Instruments

) S Surface Reference Network (GSRN):
and Methods of Observation i i

siting and instr options

February 2019

GC05-226

Weather ¢ Climate « Water

WG Env — Report 2020 — A. Merlone

Commission of Climatology

Climate Reference Stations

A. Merlone - Chair

Extended document prepared
including requirements, features,
technical annexes and uncertainty
values

Global Cryosphere Watch

Best Practice team on Permafrost
A. Merlone - Chair

Definition of guidelines on
Permafrost ECV for inclusion in
the WMO guide No. 8

Global Climate Observing System
GCOS - Surface Reference Network
A. Merlone

Conclusion of GSRN - GCOS 226
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Commission of Instruments and Methods of Observations - CIMO Commission of Climatology

Climate Reference Stations
A. Merlone - Chair

ET “Metrology” Contributions to

ET “Surface Measurements” Exten_ded docgment prepared

ET “Upper air measurements” Training on measurements, uncertainties and units to be published in 'nCIUd_mg requirements, feature_s,
TT “Radiation references WMO web pages technical annexes and uncertainty
TT “Uncertainties Revision of the “WMO Guide on Instruments and Methods of values

TL “Radiosondes performance” Observations

TT “UA Intercomparison” Interlaboratory comparisons

Instrument performance classification
Uncertainty evaluation
Siting classification and experiments

Global Cryosphere Watch

Best Practice team on Permafrost
A. Merlone - Chair

e — Definition of guidelines on

ocos 4 Permafrost ECV for inclusion in

the WMO guide No. 8

Guide to Meteorological Instruments R EPENEISNETRESEEE
and Methods of Observation i

| | Global Climate Observing System
GCOS - Surface Reference Network
A. Merlone

Conclusion of GSRN - GCOS 226
Implementation plan 2020-2024

Weather ¢ Climate « Water
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WEATHER CLIMATE "WATER

WMO REFORM MAPPING

WAORLD
FETEOROLOGHCAL
DRGAMIZATICNM

TODAY

TECHMICAL COMMISSIONS & OTHER BODIES

Techmical Commissions and other bodies.

Commission for Aeronautical Meteonology

Commizsion for Agriculture Meteorobogy

Commission for Chmatology

Commission for Hydrology (in discussion)

Intergovaernmantal Board on Climate Services

Commission for Basic Systems

Commission for Instrements
and Methods of Observation

Commission for Atmospheric Sciences

Global CEmata Ohsarving Systam g

World Climata Resaarnch Programme L
Intergovarnmantal Paned on Climate Change SRR

TOMORROW

Technical Coondination Committes will coordinate the
new Techmical Commissions and Rexeasch Boand.

Services Commission

The Commission comtributes to the development and implementation
of harmonired Earth System sesvices and applications to emable
informed decision-making for the socioeconomic benedit of individuals:
and sociaty a5 a whole.

’ Infrastructure Commission
SSEESED.

The Commission develops and implements a coordinated global
network for acguiring, processing, transmitting and dsseminating
Earth system observations It shall coondinate the development of
refated standars and implement sound data information management
practices io ensurne the delivery of services.

Research Board on Weather,
M Climate, Water and the

Environment

The Research Board ensures the implementation and coordination of
the reseasrch programmes to achiewve lomgtarm WD strategic goals.
on the Board.

Joint WMO/I0C Technical Commission for

Oceanography and Manne Meteorology

public wmo_intfenfgovernance-reform

Joint WMO-10C Committee for
Oceanography and Meteorology

The Joirt WKAO0-10C Committes will coordinate the development of masine
¢ products and sesvices and interact with new Technical Commissions and
{ Research Board i

New Task teams are being created.

CCT Members are expected to contribute in the SC-
MINT of the INFCOMM
Committee on

(Standing Measurements,

Instrumentation and Traceability)

Andrea Merlone — Chair ET MU + Member ET QTC
Christian Monte — Vice Chair ET — Radiation

Carmen G. Izquierdo — Member ET QTC + ET Surface
Stephanie Bell - Member ET QTC

Yon Gyoo Kim — Member ET MU — ET Upper Air
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Projects
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Metrology for non-catching rain instruments

P ZE8 0 Bertrand Calpini - Permanent Representative on CIMO WMO
Ch. de I'Aérologie 1, CH-1530 Payerne
I 41 58 460 92 45

PR bertrand.calpini@meteoswiss.ch

[FI Internal Funded Partner  INRIM
P20 internal Funded Partner CEM
[E177 Internal Funded Partner  DTI

“ Internal Funded Partner SMD
External Funded UNIGE
Partner

This project will develop traceable calibration
methods for non-catching precipitation gauges
that are implemented in a form that can be
incorporated into standards.

| no. | Participant Type | Short Name | Organisation legal fullname | Country
Istituto Nazionale di Ricerca Metrologica Italy
Centro Espafiol de Metrologia Spain
Teknologisk Institut Denmark
Federale Overheidsdienst Economie, KMO, Belgium
Middenstand en Energie
Universita degli Studi di Genova Italy
Eidgendssische Departement des Innern Switzerland

CCT \'m Unfunded Partner EDI

V\J LIV I\\_PUILLULU
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METEOMET )

Metrology for Meteorology

Climate Reference Station

a MeteoMet initiative

EMPIR 19SIP0O3 - «Climate Reference Station»
Coordinator: A. Merlone

Primary supporter: WMO

November 2020 — October 2023

CCT WG Env — Report 2020 — A.
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KEERPING WATCH OVER OUR CLIMATE

Imternational

‘*; — Science Council o
{E‘J JIIHIRRET UN®&:

WMO ac pxltd environment

WORLD METEQROLOGICAL INTERGOVERNMENTAL
ORGANIZATION OCEANOGRAPHIC
COMMISSION

GCOS Surface Reference Network (GSRN):
Justification, requirements, siting and instrumentation options

February 2019

GCOs-226

UNITED NATIONS INTERNATIONAL
ENVIRONMENT PROGRAMME SCIENCE COUNCIL

Merlone



EMPIR 19SIP0O3 — CRS
Climate Reference Stations

Start date: Nov 2020

World Meteorological Organisation
Manola Brunet — WMO CCI President

Centre for Climate Change (C3) at University Rovira | Virgili -
Address: . :
Carrer de I'Escorxador, s/n, 43003 Tarragona - Spain

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.
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Instruments and Observing Methods
Report No. 128

METEOMET

Metrology for Meteorology

Originated as MeteoMet task, for the European
Meteorological ad Hydrological services, it extended
(concluded) in Asia and is now planned in South America

and Africa
Interlaboratory Comparison in the field of | |
o renrpaer:’:r‘e’r;m‘;’?if;‘:z‘; e WMO-MM-ILC-2015-THP in WMO region VI o
in the WMO Regional Association VI published as IOM Report No. 128

WMO-MM-ILC-2018-THP-2 in WMO region Il and Vv _
J. Bojkovski, J. Drnovsek, D. Groselj and G. Beges (Slovenia) i5 in d ﬁnal drart Stage m%ﬁ

Japan Meteorological Agency

I; (MM-ILC-2015-THP)

To spread the same idea is planned
WMO-MM-ILC-2020-THP in WMO region I, llland Iv &=~

METEOROLOGICAL INTI
ORGANIZATION

\ P\ | VVG EnV - F\C}JUI LLUZLZVU =™ A. IVICIIUIIC



Construction of radiosonde humidity test facility

Humidity generation using
2T method

@ Temperature range down to
-70 °C
® Radiosonde 1nside test

chamber

¢ Combining with chilled
mirror hygrometer (Michell

S8000)

¢ Calibration uncertainty of
(1.0~ 1.5) %rh (k= 2)

Liquid Hm;:;d Test
Bath. | 5%

T T
Kambhic KRISS TAS

Exhausting

5

Chamber, — S8000

<Calibration example of RS41>

F=N

L
T

UAS ref. - RS41 (%rh)
Lo
b
|

—m— -70C —e— -55°C
—h— -40°C —8— -20°C

' —8—01°C —*— 20°C
i —n
| <Average of 3 RS41=

10 20 30 40 50 60 VO 80 90

UAS reference (%rh)

2
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Studies on Air Temperature Measurement
.

[0 KRISS AWS station o o
& Sithennotiotes Sorees KRISS-made radiation screens

e 2 KRISS, 2 Barani, 1 Vaisala -
¢ Barometer. Anemometer, Radiometer . e B nder Umbrella !!

e

O KRISS-made radiation screens
¢ Forced convection type (2~3 m/s)

¢ One white, two black-coated PT100s
inside

e To study the effects of albedo
¢ Normal vs Umbrella style
® My key point!
0 Umbrella screen

4 Screen under umbrella (first trial n
the world in my knowledge!)

¢ Umbrella can protect from direct
sunlight, rain, and snow.
O  Comparison of thermometer screen
¢ KRISS vs Barani vs Vaisala

Which type of screen is the best for air temperature measurement?

CCT WG Env — Report 2020 — A. Merlone



A

Observation Mooring System -

Meteorological sensors; Temperature,
Humidity, Wind, Radiation, Rain gauge

[ ]
T I1r7P

Under water sensors (0 — 750 m) ;
Temperature,

Salinity, Depth, Current
30N s

28N P

]
1 J aNg A )

21! i Fanl = il i
BOE I0OE (20E 140E IB0E 180 i6OW 140W (20W 10OW BOW

||
20 21 22 23 34 26 28 2% 28 20 30

Jamstec and NMIJ/AIST :

Developing a calibration system for ocean therms*
* S. Baba et al.; Tuesday, Session O 4.8

a
vb
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Main - Mews - Preds Relexe - News o Members - Mullimedia - Conlact us

WMO examines reported record
temperature of 54°C in Kuwait

—
26 | Published 26 July 2016

Extreme temperature record: 54 °C

For the first time the metrology
community (CCT) was requested to
contribute to the validation process O S e e

WM will St up & Corfumilles Lo examine whether Mitrabah, Kuwail, 5614 new highest lermperature recand for Lthe Latest WMO News
Castern hermisphere and Asia, with a reporied temperatere of 54.0°C (129.2°F)an 21 july 2016,

The 63rd National Antarctic Expedition
Large parts of the Middle Cast and Marth Africa were gripped by heatwaves since last week. Temperatures _  Starts - Roshydramet
exceeding by a large margin the seasonal averages, and over a sustained period. This alfected, in particular, the
[ il i e 1 November 2017
nartherm parl of countries in the Acabian Guil and Nonh Alrica.
Milrakrah repariedly Saw & Lernperaluse af 34.0%C an 21 July and the city of Basra in Irag recorded a temperature of
53.9°C {128°C0) on Friday 22 |uly. Southern Morooos also S temperalures of bebwesn 43°C and 47°C WMO hosts women's marine leadership
— workshop
Governmenls siued heat-heallh warnings and Look measure b minimise impacts on population. Howsaver he N M7
refugee population in the Middle Cast were the most alfected, with heat exacerbating their lragile sivsation and esmE A

sufering.

WHMO and CIMH co-host international
— training symposium in Barbados

30 Derober 2017

rfall, wind

WO i resporsilile For the aflicial archives of World Weather and Climate Cxtremes {Lermperature, r
Busl, heavies] hailslons el

Agcording Lo this archive, Lhe hallest Lermperalure ever recorded was in Furnace Creek, Death Valley, Califormia at

CCT WG Env — Report 2020 — A. Merlone



WMOQO Formally requests to validate two
temperature records, being the third value == in e v e i a

ever recorded and the highest in Asia

Main - Mews - Preds Relexe - News o Members - Mullimedia - Conlact us

WMO examines reported record
temperature of 54°C in Kuwait

2016 Mitribah - Kuwait 54 °C
2017 Turbat - Pakistan 54 °C

—
26| Published 26 July 2016

Study and research on conditions, heat
wave, instruments, uncertainties

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

WM will St up & corrimilles Lo examine whether Milrabah, Kuwail, 561 a new highest Lemperature recond for Lhe Latest WMO News

Castern hermisphere and Asia, with a reporied temperatere of 54.0°C (129.2°F)an 21 july 2016,
The 63rd National Antarctic Expedition

Large parts of the Middle Cast and Marth Africa were gripped by heatwaves since last week. Temperatures _  Starts - Roshydramet
exceeding by a large margin the seasonal averages, and over a sustained period. This alfected, in particular, the o
nartherm parl of countries in the Acabian Guil and Nonh Alrica. § Heesmber 2007
Milrakrah repariedly Saw & Lernperaluse af 34.0%C an 21 July and the city of Basra in Irag recorded a temperature of
53.9°C {128°C0) on Friday 22 |uly. Southern Morooos also S temperalures of bebwesn 43°C and 47°C WMO hosts women's marine leadership
Governmenls siued heat-heallh warnings and Look measure b minimise impacts on population. Howsaver he - warkstep T
refugee population in the Middle Cast were the most alfected, with heat exacerbating their lragile sivsation and 1 Hvember 2017
suffering.

WHMO and CIMH co-host international
— training symposium in Barbados

30 Derober 2017

WO i respordgile For the aflicial archives of World Weather and Clirmate Cxiremes (lernperature, rainfall, wind
Busl, heaviesl hailslone slc).

Agcording Lo this archive, Lhe hallest Lermperalure ever recorded was in Furnace Creek, Death Valley, Califormia at
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Results

Corrected Value ( °C) Uncertainty ( °C)
Kuwait calibration (A) 53.87 +0.080
Kuwait comparison (B) 53.84 +0.064
Pakistan calibration (A) 53.72 +0.40
Pakistan comparison (B) 53.72 +0.29
54,2
54,1
54,0
O
°\ 53,9 $ (Jp
& 53,8 i I
% 53,7 A B © ®
} &
(]
o 53,6 -
€ 535
A
53,4
53,3
53,2
Kuwait Pakistan

CCT WG Env — Repc.
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WMO examines reported record
temperature of 54°C in Kuwait

26 | Published 26 July 2016

Received: 29 October 2018 Revised: 6 May 2019 Accepted: 7 May 2019

DOT: 10.1002joc. 6132

International Journal RMetS
RESEARCH ARTICLE of Climatology RN

Temperature extreme records: World Meteorological
Organization metrological and meteorological evaluation of the
54.0°C observations in Mitribah, Kuwait and Turbat, Pakistan in
2016/2017

.2 s ald S
Andrea Merlone' | Hassan Al-Dashti> | Nadeem Faisal’ | Randall S. Cerveny? |

Said AlSarmi® | Pierre Bessemoulin® | Manola Brunet’®” | Fatima Driouech' |
Yelena Kha]atyan“ | Thomas C. Peterson® | Fatemeh Rahimzadeh'> | Blair Trewin'® |
M. M. Abdel Wahab'! | Serpil Yagan'® | Graziano Coppa’ | Denis Smorgon' |

Chiara Musacchio! | Daniel Krahenbuh!?
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Results

NOV 2020 - A new task included in the workplan

Tempera

22,/

53,6

53,5 +

53,4

53,3 +

53,2

Kuwait

() e W

. - ol W2
— —

o}

of the WMO INFCOM Expert Team
«Measurement Uncertainties» on establihshing a
continuous process for validating extreme
records at occurrence.

I

Pakistan

Organization metrological and meteorological evaluation of the
54.0°C observations in Mitribah, Kuwait and Turbat, Pakistan in
2016/2017

.2 . P 1 -
Andrea Merlone' | Hassan Al-Dashti> | Nadeem Faisal’ | Randall S. Cerveny? |
~ ~ 5 . M A 7.8.9 o gw . 10
Said AlSarmi® | Pierre Bessemoulin® | Manola Brunet | Fatima Driouech™ |
1 8 N . 12 . . 13
Yelena Khalatyan'™ | Thomas C. Peterson” | Fatemeh Rahimzadeh ~ | Blair Trewin = |

M. M. Abdel Wahab'! | Serpil Yagan'® | Graziano Coppa’ | Denis Smorgon' |

Chiara Musacchio' | Daniel Krahenbuh!?
CCT WG EnV - Rep(u L]]lir\il_l\]:uL 1—“:. Iviel ::L“;“—riltll ui



Permafrost: an amplified indicator of climate change.
-16° -8°

Permafrost Is ground (soil, rocks, sediments) that
continuously remains frozen extending from the surface to to
several kilometers deep under the Earth's surface.

Permafrost is present in polar areas, cold regions and high
mountains.

It freezes and thaws annually in its upper part, called «active
layer». The active layer depth increases in the years, due to global
warming. Permafrost is slowly disappearing in some areas, such as
in the Alps.

Detecting the depth of the active Ilayer requires

temperature measurements at the level of 0.02 °C,
which is challenging in such conditions and locations.

0° 8  16°C

/ Active layer

Permafrost Table

Average annual
minimum temperature

Average annual
maximum temperature

—

Seasonally invariant
temperature gradient

— Upper limit of
seasonally invariant
temperature

Isothermal
PERMAFROST

Base of | permafrost

CCT WG Env — Report 2020 — A. Merlone
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July 2017, August 2018, September 2020.
Permafrost monitoring. A metrology lab at 3000 m

Mean Annual Ground Temperature [°C)
0.4 0.2 0.0 0.2 04 06 0B 1.0 1.2

L I Fal 1 I 1 I I ]
L

Depth [m)
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ORGANIZATION

METEOROLOGICAL Global crYOSpherew

Weather = Climate * Water

2019 creation of the Permafrost best practice group

Andrea Merlone INRIM (IT) co-chair
Anna Irrgang AWI (DE) co chair
Rodica Nitu WMO-GCW secretariat
Jeanette Noetzli SLF (CH) member
Philippe Schoeneich Univ.Grenoble (FR) member
Ketil Isaksen Meteo Norway (NO) member

Develop recommended practices for permafrost observations, as well as uncertainty evaluations
associated with present, operational stations, for inclusion in the WMO guide No. 8.
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2017- 2018 metrology in the Arctic

| \ v ',v"’ ‘ \‘ = . _“\%
i \'/ | N '\ﬁ\\
N - :“1' \
4,\_.“1

 Fileld campaigns for the
calibration of temperature and

. pressure sensonrs

< * New Metrology lab opened and

presented at the station leaders

in Ny-Alesund

Vil | "= -.;
‘W l| »-: li\‘

| iy
- L
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O
2 1l Arctic Metrology Workshop
2017 May 9, Ny-Alesund - Svalbard
Seminar Room (TBD) - 5.30pm

in the Arctc mubtudes of cbservatons e now performed by mumerous research teams, to
understand the environment and s evokstion. The traceabiity of dat becames fundamental for the
i o dts

The My-Alesund intemational research baze offers 3 unique and opportunity o establish 2 fruths
Goaperaton wih the meXOIOgy Commurty. 1D mprove data qua.

Folowng the previows two editors in Toring (Raly) and Osio (Norway), e
L turd Arcte Metrology Workshop is heid:

S to address metrology esperience and actwites i support of e archo
3

o fusyane the project and ongang Mplementazon pian 1o establish

2 permanent laboratory and in Ny-Alesund

A rund Lt w8 e evert. L Later ACH/es Dwad e requUireTets of e
S ety persing Ny ks o Seas

In and regieiration: 3 merione@irrm & Tappe comection svalatie

Orgarczed by P MeteoMet propect consartum, INRIM and ISAC CNR
Endorsed by EURAMET TG Environment

‘\.
EURAM\EI) T —. METEOMET ¥

ey b e

15t Torino, April 2015
2"d Oslo, May 2016
3rd Ny-Alesund, May 2017
4" Oslo, November 2019

Svalbard Integrated Arctic Earth Observing System - SIOS

CCT WG Env — Report 2020 — A. Merlone
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METEOMET )

Metrology for Meteorology

Increasing the COmparability of extreme Air Temperature
measurements for meteorological and climate studies

EMPIR 06 SIP 19 — (MeteoMet SIP) — Coordinator Carmen Garcia lzquierdo — CEM — Oct 2020 — Sept. 2023

WMO Intercomparison of thermometers and shields in polar environment

Primary Supporter:
Primary Supporter: World Meteorological Organization
Contact: Bruce W. Forgan
Address: WM(_) Secretariat — 7 bis, avenue de la Paix — Case postale 2300 — CH 1211
Genéve 2 — Suisse
Participant details:
a. Partners (participants who will accede to the Grant Agreement)
no. | Participant Type Short Name Organisation legal full name Country
1 Internal Funded Partner | CEM Centro Espafiol de Metrologia Spain
2 Intermal Funded Partner | INRIM Istituto Nazionale di Ricerca Metrologica Italy
3 External Funded Partner | CNR Consiglio Nazionale delle Ricerche Italy
4 Unfunded Partner EDI Eidgendssische Departement des Innern Switzerland
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Alr temperature
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A 7 M

Air Temperature Metrology
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Strategy Document for Rolling Programme Development for 2018 to 2027

The Consultative Committee for Thermometry

https://www.bipm.org/utils/en/pdf/CCT-strategy-document. pdf

| traceaity of measurements.

Guides onthermometry

The guide on specialised fixed points has been preparedand is
online.

Within the nextyearto have the two thermocouple guides
{general thermocouple thermometry and reference
thermocouples) online.

CCT recommends MMIs to include in their vision documents
coordinated efforts of single NMIs, groups of NMI and
BMOs towards the development of guidelines

for calibration of thermometers in air

for the evaluation of uncertainty components for
temperature measurements in air, water (deepsea and
sea surface, rivers, lakes, underground),ice and soil

T0 SURPOTT e QetnIton of target UNCertalntes and
instrumental aspects in the creation of reference
observing networks for climatology

to support metrology aspects in managing changes and
transition from differentinstrument typologies (manual
to automatic recordings)

CCT recommends MMIs to include in their vision
documents coordinated efforts of single NMIs, groups of
MMI and RMOs towards the identification of
appropriate actions to disseminate best practice and
adoption of metrological methods and terminology, also
considering the opportunity of adapting such methods
and terminologies, to practical use and input from the
external communities

The air temperature measurements still present open issues in identifying the components of the uncertainties
budget and in their evaluation. The evaluation of the uncertainty in atmospheric air temperature measurements,
both at ground level and in upper atmosphere, together with a fully documented traceability, is the fundamental
condition to achieve data comparability within and among observing networks, in space and time and for the

validation of different techniques.

WG Environment to initiate studies and publication on this subject.
In a long-term vision, it is expected that the joint work of metrologists and the user community will improve the
knowledge on this key measurement for atmospheric studies and climate monitoring.
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A ; M EURAMET Project Form

Air Temperature Metrology

1 Status X proposed Reference Mo:

Oagreed (if already existing)
2 Subject Field T - Temperatura
. T - Temperatura
TWO maln taS kS: 3 Type of collaboration Cooperstion in Resaarch
34 In the case of a comparison
. . Registered as Key comparnson (KC) or Supplementary Comparison (SC) in the KCDBE:
1' Perform a pIIOt StUdy In the form Of ﬁ'lZ:ﬂl:n'::iﬂﬂlfLﬁZt:rui:;I:fp};gfeiI:l\,the responsible CC WG?
interlaboratory  comparisons, to o Hhes
. . . . 4 Coordinator
explore issues around calibration in nsttte/County:  INRMIHEY
air of temperature sensors ; omat = merona@ntm T
5 Participating Partners
2 . Feed Into a g u I d an C e d O C u m ent BA E:.::;:::‘LI?'Lx:iifefezrnanazﬁﬂi:élpf:':l;t:n'z.515 ndard acronym with country code in
the findings from the pilot study. cames
. . . CMI (CZ)
(main objective) L
INTiB= (PL}
MPL (LK)
MSAI MML {IE)
MIRS/UL-FE/LME (S1)
SMD (BE)
UME (TK)
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TATM D

Air Temperature Metrology

European air temperature
Piloit Study - ILC

Goals:
Identify calibration issues with common air temperature sensors
Input to best practice for air temperature sensor calibration
Help support CMCs (this ILC likely needs to be followed up)
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T ATM Y

Air Temperature Metrology

INTiBS
BEV E+E

ILC Topology

Loop 1

Customs issues
(non-EU)

Low temp

loop | Range it _

Loop1l -80°Cto60°C NSAI
loop2 -60°Cto60°C CEM
Loop3 -60°Cto60°C INRIM

Link is provided by JV
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“AT7M N Sensors

Air Temperature Metrology

Manufacturer/Type Probe dimensions ° A” PRTS
mm

. length  Diameter .
VAISALA/ TMP1 130 6 * Wide range of

Calpower/ NS 130 3

mechanical shapes
* Different quality of

WIKA/ TR60 Special 44 7.76 electrical insulation

PHYSICUS/ PT100/10 117 5

WIKA/ Model CTP5000-170BEE 6 e Some handle immersion
in liguid, some does not

* Minor repairs carried out

BEV E+E/PT100 230 6 by participants
BEV E+E/PT100 230 6 * Cycling and careful
Coated . . characterisations carried

out at pilots
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a4 7 A N Sensors

Air Temperature Metrology

Calpower

joo}
Physicus PT100/10
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T ATM N

Air Temperature Metrology O b S e rva t I O n S

* |[LCis close to the end. Data analysis will follow

* Sensors:
* Some humidity issues seen (irreproducible measurements)
» A few trivial fixes (cables, insulation)
* Additional heat treatment twice

* Rescheduling
* Twice in response to participant needs
* Once due to customs issues

* Some difficulty reaching the lowest temperatures

* Very different approaches in the laboratories
* Encouraged from the start to support the research objectives
* Hopefully valuable input to best practice

CCT WG Env — Report 2020 — A. Merlone



TATM D

Air Temperature Metrology

NMiIs from other RMOs
are invited to join the project for

producing a common best practice guide
for calibration of thermometers in air.
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Atmospheric air temperature.

Definition -> Position paper

It was concluded that air temperature is an underrated measurement
problem/difficulty in metrology and a widely measured variable in
numerous studies and as a quantity of influence. The preparation of a
position paper on understanding and evaluating uncertainties in air
temperature measurements has so been proposed.

A task group is proposed (not limited to WG ENV Members)...

* Prepare the position paper

* |dentify needs, promote and coordinate activities on the various open issues about evaluating uncertainties in air t

* Deliver a proposal for an operative definition of air t
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Events
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V Arctic Metrology Workshop
Longyearbyen — Svalbard

Hosted by University of Svalbard and SIOS  date ?
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METROLOGY FOR METEOROLOGY AND CLIMATE
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MMC 2021

|nternatiom
'M%’éﬁae%ﬂ

September 2021

Temperature l
Initiative
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MMC 2021
MMC2021 N

METROLOGY FOR METEOROLOGY AND CLIMATE

* Proposed as hybrid event: both in person (if possible) and with web-based
attendees (to increase participation and reduce travel costs and travel impact)

e Conference moved to Spring (April-May) 2022
* A “Waiting for MMC” webinar in October 2021.

e Same location (Exeter — UK — Met Office)
* WMO Secretariat proposes to have the SC-MINT meeting as satellite event

* CCT WG Environment can also meet (both in person and remotely)
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So, what can we, thermal metrologists do for climate science?

Warming so far

Regional warming in the decade 2006-2015 relative to preindustrial

Ub o 5%

(°C)

| Source: IPCC Special Report on Global Warming of 1.5°C
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So, what can we, thermal metrologists do for climate science?

Just the thing we do better,

Warming so far

Regional warming in the decade 2006-2015 relative to preindustrial
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So, what can we, thermal metrologists do for climate science?

Just the thing we do better,

Warming so far

Regional warming in the decade 2006-2015 relative to preindustrial

erage warming

which Is also the most important Q.& :j " 3‘0
to understand climate change e

(°C)

o
{2) wmo omm
& Source: IPCC Special Report on Global Warming of 1.5°C
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So, what can we, thermal metrologists do for climate science?

Just the thing we do better,

Warming so far

Regional warming in the decade 2006-2015 relative to preindustrial

erage warming

which is also the most important "‘& A‘ : :?‘
to understand climate change —

(°c)

Measure temperature!

S
{2) wmo omm
& Source: IPCC Special Report on Global Warming of 1.5°C
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So, what can we, thermal metrologists do for climate science?

Just the thing we do better,

Warming so far

Regional warming in the decade 2006-2015 relative to preindustrial

erage warming

which is also the most important U.&af‘m__ ;i‘z)

to understand climate change

Measure temperature!

In air, water, soil, ice

(°c)

S
{2) wmo omm
& Source: IPCC Special Report on Global Warming of 1.5°C
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So, what can we, thermal metrologists do for climate science?

Just the thing we do better,

Warming so far

Regional warming in the decade 2006-2015 relative to preindustrial

which Is also the most important
to understand climate change

Measure temperature!

In air, water, soil, ice :

And ContribUte in imprOVing |(i‘1} R Source: IPCC Special Report on Global Warming of 1.5°C
Instruments, methods and uncertainty

evaluations
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As a motivated and united community

Warming so far

Regional warming in the decade 2006-2015 relative to preindustrial
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Source: IPCC Special Report on Global Warming of 1.5°C
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As a motivated and united community

Warming so far

Regional warming in the decade 2006-2015 relative to preindustrial
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I (ﬁtj) WMO OMM

Hoping to meet in person soon Thank you
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