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CIPM Strategy 2030+

CIPM identified the Climate change and 
Environment as one of the five “Metrology 
Grand Challenges”

CIPM recognized Metrology is critical to 
ensuring the monitoring of the global climate 
and broader environment, 
The mitigation policies and their implementation 
are based on firm evidence. 

24th CGPM Resolutions, 2011

On the importance of international collaboration so as to 
place measurements to monitor climate change on an SI 
traceable basis.



Recommendation 6 (WMO-CIMO-17), 2018
Improvement of traceability in measurement and calibration results in NMHS
the traceability of measurement and calibration results is key to ensuring 
confidence in:
- measurement data, 
- their quality and 
- their suitability for use in specific application areas: the assessment of climate 

variability and change

Recommendation 11 (WMO-CIMO-17), 2018
CIMO encouraged the cooperation between WMO  and BIPM 

WMO-INFCOM-2-decision 7, 2022
The Commission for Observation, Infrastructure and Information 
Systems decides: 
(1) To intensify activities on the assessment of uncertainty evaluations; 

(2) To harmonize the definitions and terminology related to the term 
"uncertainty" across technical publications overseen by the Commission 
to ensure their use is correct, consistent and understood when used 
among WMO communities; 



European Metrology Network on Climate and Ocean Observations
Launched in 2019

Aim: Building partnerships between metrology and
the climate & ocean observation communities to
enhance metrological best practice across Europe
and beyond.

Members: NMIs, Dis and Affiliated partners

Stakeholders needs report

Strategy Research Agenda

-In situ sensors Atmosphere
-Networks In three domains: Ocean
-Satellite Sensors Land

ECVs
EOVs

https://www.euramet.org/climate-and-ocean-observation



GCOS expert panels maintain 
definitions of Essential Climate 
Variables (ECVs) 
which are required to systematically 
observe Earth`s changing climate.
GCOS currently specifies 55 ECVs

Essential Ocean Variables
To be able to deliver ocean forecasts and 
early warnings, climate projections and 
assessments and protect ocean health and 
its benefits, it is vital to measure Essential 
Ocean Variables (EOVs). 33 EOVs

https://gcos.wmo.int/en/essential-climate-variables/


Surface pressure:
-Actual pressure + Pressure trend (pressure change  + pressure characteristic). 
The pressure change is the net difference between pressure readings for a specified interval of time. 
The pressure characteristic is an indication of how the pressure has changed during that period of time, for example, decreasing 
then increasing, or increasing and then increasing more rapidly. 
Pressure fields are a pillar for the predictions of the state of the atmosphere. 
- barometer itself, 
- The exposure also requires special attention.: wind, radiation, temperature, pressure shocks and vibrations
- WIND: A draught-free environment is needed. Static Pressure Heads for minimizing wind influence.  It ‘filters out’ the effect 

of dynamic pressure, 
- Differences in the way in which the barometer is operated during calibration compared with its operational use.
- Field inspections should be performed in low gradient weather conditions with stable atmospheric pressure and low wind speeds. 

Upper-Air pressure:
Radiosonde –
Very large dynamic range (3, 1 000) hPa, with a resolution of 0.1 hPa over most of the range and a resolution of 0.01 hPa for 
pressures less than 100 hPa. 

These instruments work under extremely wide range of meteorological conditions: 
– (-95, 50) ºC  
– (1%, 100%) for relative humidity 
– heavy rain, in the vicinity of thunderstorms, and in severe icing conditions.

Today, many modern radiosonde systems use GPS navigation signals to locate the position of the radiosonde and have  excluded 
the use of a pressure sensor .  But still direct measurements of pressure in the troposphere present advantage for some proposes.



Wind speed and direction: Surface
-weather monitoring and forecasting, 
-for wind-load climatology, 
-for probability of wind damage 
-estimation of wind energy, -
-as part of the estimation of surface fluxes: evaporation for air pollution dispersion and agricultural applications.

Usual wind instruments: wind vane and cup or propeller anemometer
New ones. Sonic anemometers: Work to be done on Calibration and uncertainty measurements

The most difficult aspect of wind measurement is the exposure of the anemometer (10 m above the 
ground and without obstacles around.
WMO/CIMO Siting classification (distance to obstacles). Uncertainties associated to influence of 
the obstacles
-Urban Climate ??? Uncertainties in urban wind???

In Upper-Air:
Wind is fundamental for understanding and predicting the behaviour of the atmosphere
-vertical wind
-horizontal wind
-Instruments working under extreme meteorological conditions



Precipitation :

Precipitation : is linear depth. Determined  by volumetric (volume/area) or by weight measurements (mass/area )
Rainfall intensity is linear depth per hour, usually in millimetres per hour (mm h–1).

In addition to traceability in the laboratory, the understanding of each measurement uncertainty components is 
needed 
- Catching uncertainty: the ability of the instrument to collect the exact amount of water according to the 

definition of precipitation at the ground: wetting, evaporation, splashing, freezing and  wind

- Quantification  uncertainty are related to the ability of the instrument to sense correctly the amount of water 
collected by the instrument.

-Other uncertainties : for example sensitivity to exposure: WMO Siting classification + Urban climate. 
Laboratory and field intercomparisons on rainfall intensity gauges is a powerful tool

Catching Instruments
The weight of the catch is measured, in particular for 
solid precipitation

Reference instruments
-rain
-snow

European Incipit Project
Traceability chain?
Standard?
Calibration uncertainties?

Non-Catching Instruments
Based on detection of the drops
-drop size distribution
-velocity of the drops

WMO Spice Project:Solid precipitation



Ocean
-Ocean Surface Stress: (N/m2 )
-Ocean Surface and Subsurface Salinity
-Ocean Surface and Subsurface Currents
-Sea State
-Sea Surface Height

-Ocean bottom pressure (OBP)

Cryosphere

-Ice Sheets and Ice Shelves
-Snow
-Glaciers
-Permafrost

-All these four domains include different 
variables that characterize them

-Limits between ice and snow??







Why is Metrology important?: 
It provides:
- Robust comparability of the measurements taken in different places and at different times
- Detection of Climate tends in reduced time
- Understanding atmospheric/oceanic/cryosphere processes

Final goal: Establishment of powerful and fit for purpose policies for the mitigation and 
adaptation to climate change 

How is Metrology useful?
- Contribution to the homogeneous definition of some Climate Variables 
- Defining traceability chains
- Establishment of fit for purpose procedures for:
- 1. Calibration 
- 2. Maintenance
- 2. Measurement 
- 3. Evaluation of influence parameters
- 4.  Uncertainty budgets
- 5. Laboratory instruments comparisons
- 6. Field instruments comparisons under real conditions of use 
- 7. Defining the needed metadata associated to each measurement

Interdisciplinary teams
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