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  Operational Uncertainty Requirements and Instrument Performance 
 

The Table Annex B.1 of WMO No. 8, 7th edition, (Guide to Meteorological Instrumentation 
and Methods of Observation) was reviewed again. 
It is sensible to update this table regularly. The continuing improvements in sensor 
technology make possible to realize changed requirements with economic expenditure. Also 
new parameters can be collected by instruments. The table keeps information in a 
condensed and clearly laid out form and therefore it is frequently consulted. On the other 
hand many operating authorities of measurement networks orientate their requirements on 
the measurement technique to the recommendations of the WMO Guide No.8. 
The participants of the meeting are invited to comment the proposed changes and to agree 
where appropriate. 
 
The table is presented including the proposed changes and additions red coloured. The 
following text will give reasons for them. 
 
1.1 Air temperature: in col. (9) it should be added that the achievable uncertainty depends 

also on the type of the chosen sensor (Quality class of Pt100, PT500, Pt1000, NTC, 
etc) 

1.2 Extremes of air temperature: in col. (5) the required uncertainty should be the same as 
for 1.1, mostly 1.1 and 1.2 are measured with the same sensor, being in the same 
range and having the same achievable uncertainty signed to.   

 
1.4  Soil temperature (new parameter) , mostly measured in 5 different depths: 5 cm , 10 cm,  

20 cm ,50 cm, 100 cm. Requirements and performance ( columns (2) to (9) should be 
the same as with 1.1 and 1.2. The measurement range could be decreased when 
increasing the depth. 

 
2.2 Relative humidity: The uncertainty for wet bulb temperature measurement and the solid 

state sensor depends on the air temperature; especially the 0° C transit is to be 
considered. Also the time constant of the solid state sensor is dependant on 
temperature and humidity. 
The time constant of the solid sensors is a function of temperature and relative humidity. 

 
3.1 The pressure input pipe opening influences the uncertainty of the measurement: remark 

in column 9.   
Nowadays the time constant is smaller: 2 s is possible. 

 
4.2 Why is the wide range of 0 to 30 km necessary? With a range of 0 to 15 km the cirrus 

level is reached. The detail of the uncertainty can be examined with a hard target. There 



is no definition of a cloud base. Algorithms should be made public to allow the 
comparison of sensors of different manufacturers. 

 
5 With ultrasonic anemometers – widely used meantime – the time constant is not defined, 

not for wind speed, not for wind direction. Ultrasonic anemometers are acting nearly 
without inertia. 

 
6.2 Time constant can be set to <10 s and output average time to 1 min. Automatic sensors 

are available now, for instance ultra sonic sensors. Temperature dependence of about 
0.25 cm / K to be compensated for these sensors. Optical sensors without temperature 
dependence are in test now. 

 
6.3 For ice accretion sensor data can be given, see report COST 727, page 73, from Heimo, 

A. et al. It should be discussed what information is needed: the specific mass of ice, the 
time duration of ice accretion or what else. Are there different sensors for different 
information?  

 
6.4 Actual achievable uncertainty for precipitation could be taken from the latest WMO-

comparison results. 
  
6.5 A new variable should be added: precipitation duration. Optical sensors and electrical 

conductivity sensors are in use. In analogy to sunshine duration a threshold condition is 
to be defined for precipitation yes/no. The threshold could be: drop size > 0.2 mm and 
intensity > 0.02 mm/h, this is the control resolution of a laser precipitation monitor. The 
uncertainty of an electrical sensor may be a few minutes due to delay at the end of a 
precipitation event.  

 
 
7 Radiation 

Different radiation components are frequently measured and the corresponding sensors 
are connected to an AWOS. So it would be practical to have the sensor specifications in 
an overview like this table, for more details see chapter 7, part I of WMO no. 8. Short 
wave global and diffuse radiation is used for expertises about solar energy and the 
operation of solar power systems.  
Information on long wave atmospheric radiation is needed in agricultural meteorology 
amongst others. The physical quantity is calculated in the AWOS and an additional 
device temperature sensor (Pt100 or NTC resistor) is needed and to be connected to the 
AWOS.  Chapter 7, esp. table 7.7, could be modified, because actually no more 
pyrradiometers are used but only pyrgeometers (hint to ET ‘radiation).     

        
7.3 to be added: global / diffuse radiation 
7.4 to be added: long wave atmospheric radiation 
 
8.2 Runway visual range: the range is now 10 to 2000 m according to ICAO Annex 3, 15th 

edition, 2004.  
 
8.3 To be added: Background luminance that is measured with a separate sensor and 

needed for the computation of RVR. 
 
9 no comment 
 
10 no comment  
 
to discuss: adding  further measurement quantities to the Table ? 
                  e. g.: soil state, road state, soil humidity, present weather 
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