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Maintenance classification
(Submitted by M. Leroy, Météo-France)
	Summary and purpose of document
This document provides information on the maintenance classification. Changes compared to the report of the Meeting of the CIMO Ad-hoc Working Group on the WIGOS Pilot Project, Third Session are indicated in revision mode. They are based on the definition of the maintenance classification used by Meteo-France


Action proposed

The Meeting is invited to note the information provided in this document and to take into consideration for its further deliberations
________________
	Parameter
	Class A
	Class B
	Class C
	Class D

	Air temperature
	0.2°C (achievable measurement uncertainty). Temperature probe with uncertainty below or equal 0.05 °C (in laboratory conditions, over the measuring range).

Uncertainty of the acquisition system < 0.02 °C. 

High performance artificially ventilated screen.

Laboratory calibration of the temperature probe every year.
	0.5 °C

Temperature probe with uncertainty below 0.25°C (corresponds of class A of IEC 751 standard, Pt100 platinum probe).

Acquisition uncertainty < 0.1°C. Radiation screen with known characteristics and over-estimation of Tx (daily max. temperature) < 0.25°C in 95% of cases. 

Laboratory calibration of the temperature probe every 5 years.
	1.0°C

Temperature probe with uncertainty < 0.4°C, with good stability, such as Pt100. Acquisition uncertainty < 0.2°C. 

Radiation screen with known characteristics and over-estimation of Tx < 0.7°C in 95% of cases.
	> 1°C

Temperature probe and/or acquisition system uncertainty lower than for class C.

Unknown radiation screen or with “unacceptable” characteristics (for example, over-estimation of Tx > 0.7°C in 5% of cases).

	Relative humidity
	3% (achievable measurement uncertainty).

Performance verified over the full range of humidity and a temperature range typical for the location of the station.

Acquisition uncertainty < 0.2%.

Calibration every 6 months, in an accredited laboratory.
	6%

Sensor specified for ( 6%, over a temperature range typical for the location of the station.

Acquisition uncertainty < 1%.

Calibration every year, in an accredited laboratory.
	10%

Sensor specified for ( 10%, over a temperature range typical for the location of the station.

Acquisition uncertainty < 1%. 

Calibration every two years in an accredited laboratory.
	> 10%

Sensor with performances or specifications worst than ( 10% over the common temperature conditions

or 

Calibration not organized.

	Atmospheric pressure
	0.3 hPa (achievable measurement uncertainty).

Sensor with a numeric output.

Influence of dynamic pressure due to wind reduced by a static head.

Yearly calibration in an accredited laboratory.
	0.5 hPa

Sensor with a numeric output.

Sensor specified for ( 0.5 hPa, including possible drift between calibrations. 


Two-year calibration in an accredited laboratory. 
	1 hPa

Sensor specified for ( 1 hPa, including possible drift between calibrations. 

Calibration organized for this uncertainty.
	> 1 hPa

Specifications lower than for class C

or

no regular calibration organized.


	Wind
	Wind speed: 10% (or 0.5 m/s) 

Starting threshold (for wind speed) ( 0.5 m/s

wind direction: 5°
Calculation of wind parameters following WMO recommendations: 4 Hz samples, gust over a 3 seconds period.

Yearly control of bearings, for rotating anemometers.

Yearly calibration.

Note : wind speed uncertainty could be reduced to 5% for wind energy. To be changed if 5% is introduced in the CIMO guide.
	Wind speed: 10% (or 0.5 m/s) 

Starting threshold (for wind speed) ( 1 m/s

wind direction: 10°
Calculation of wind parameters following WMO recommendations, with the possible difference concerning gust calculation: min. 1 Hz sampling, gust calculated over a period  3 s.

Yearly control of bearings, for rotating anemometers.
	Wind speed: 15% (or 0.5 m/s) 

Starting threshold (for wind speed) ( 2 m/s

wind direction: 10°
Two-year control/maintenance of the mechanical status of sensors.
	Wind speed: > 15% (or 1 m/s) 

Wind Direction: > 20°
Starting threshold (for wind speed) > 2 m/s.

Or no regular maintenance organized.

	Precipitation (liquid).

Classification still to be defined for solid precipitation.
To be checked with the standardization proposed in Item 6 (Luca G. Lanza)
	The larger of 5% and 0.1 mm. (achievable measurement uncertainty).

Reported resolution better than or equal to 0.1 mm.

If any, error related to precipitation intensity corrected.

Use of a wind shield.

Daily control of the collecting cone for rain gauges using a cone.

6 months calibration for tipping bucket rain gauges.
	The larger of 5% and 0.2 mm. 
Reported resolution better than or equal to 0.2 mm.

If any, error related to precipitation intensity corrected or at least known.

6 months calibration for tipping bucket rain gauges.

Weekly control of the collecting cone for rain gauges using a cone.
	The larger of 10% and 0.5 mm.

Unknown error related to precipitation intensity.

Calibration period of tipping bucket rain gauges lower than 18 months. 

A preventive maintenance is defined and applied.
	> 10%
or

no control and adjustment methods defined

or

no regular maintenance organized.


	Global solar radiation
	Pyranometer of ISO class 1.

5% for daily total.

Ventilated sensor. 

Calibration every two years. 

Regular cleaning of the sensor (at least weekly and daily in case of lithometeor deposition).
	Pyranometer of ISO class 1.

No ventilation. 

Calibration every two years. 

Regular cleaning of the sensor (at least weekly).
	Pyranometer of ISO class 2. 

No ventilation.

Calibration every five years. 

No regular cleaning of the sensor.
	Uncertainty > 10% for daily total or sensor not using a thermopile. 

Or

Calibration not organized

	Visibility (MOR)
	50 m below 600 m,

10% between 600 and 1500 m,

20% above 1500 m.

All, in 95% of cases in homogenous visibility conditions (ratio of standard deviation to mean value over 10 minutes < 0.1).

3 months calibration (or periodicity recommended by the manufacturer, if lower).

At least, weekly cleaning of the optics.
	The larger of 20% and 50 m, up to 10000 m.

In 90% of cases in homogenous visibility conditions.

6-months calibration (or periodicity recommended by the manufacturer).

For forward scatter meters, full control of the calibration chain: reference transmissometer, transfer control forward scatter meter, calibration plates.

Use of internal warning from the sensor to clean the optics.
	The larger of 40% and 100 m, up to 10000 m.

Yearly calibration.

Defined calibration chain (and applied !).
	Specifications lower than for class C

or
No control and adjustment methods defined

or

No regular maintenance organized.

	Temperature above or below ground level.
	Not specified by WMO.

0.5°C
Laboratory calibration of the temperature probe every 2 years, for temperature above ground.
	1°C

Temperature probe  with uncertainty < 0.25°C (corresponds to class A of  IEC 751 standard,  Pt100 platinum probe).

Acquisition uncertainty < 0.1°C. 

Laboratory calibration of the temperature probe every 5 years, for temperature above ground..
	1.5°C 

Temperature probe with uncertainty < 0.4°C. Acquisition uncertainty < 0.2°C.
	Specifications lower than for class C

or

Height (or depth) of measurement unknown.





















































