THE LABORATORY OF TRAPPES (Météo France)


The Laboratory Intercomparison of 19 rainfall-intensity gauges held in 3 laboratories, including Trappes (France).

We have to plot the error curve with intensity for each gauge. To establish this error curve, we describe here after the system used by Météo-France:

Calibration bench
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We use a bench composed of an electronic weighing machine, a peristaltic pump, both connected to a standard PC with dedicated software. A water container is weighed. Water is injected through a tube into the buckets by a peristaltic pump. This pump is also controlled by the PC, both for its flow rate, start and stop. With buckets, this bench allows the generation of 3 mm/h to 2000 mm/h intensity range. The range may be adjusted by the selection of different tubes. The tip detector (such as a contact closure) for tipping buckets, the measure of mass for weighing gauge or the conductivity converted in rain accumulation for SEROSI rain gauge, is connected to a junction signal of a RS232 line of the PC. The dedicated software controls the pump, sets a given intensity, counts a selected number of tips, or mass or conductivity and gets the mass variation of the water container. It outputs the rain gauge measured precipitation quantity, compared to the decrease in mass on the balance, and calculates the difference expressed in %. The uncertainty associated with the calibration bench is about 1%.

A succession of tests at various intensities may be programmed, leading to an automatic establishment of an error curve with intensity. An example of an error curve is given below: 
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Uncertainty about constant intensity generated by bench calibration

The uncertainty calculation of intensity is mainly dependent on the duration of the test and on total mass of water used.

1) Duration of test 

Electronic weighing machine outputs a message each 0.17s: we get a new weight each 0.17s. A maximal error  on mass  is chosen as 0.1%, therefore  the duration of test must be at least 170 s. An uncertainty U1 about this error on mass is calculated.

2)  Total mass of water to use 

Errors of calibration with reference weights, repeatability, drift depending on temperature and resolution according to specifications of the manufacturer, allows to calculate an uncertainty on mass U2. Total uncertainty U is square-law addition of  U1 and U2 and we applied a enlargement factor c =2 : 
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Finally, the mass of water M is chosen for one intensity  so that U/M ≤ 1%.

Three types of measurement are tested:

1) Tipping bucket raingauges (including or not  software providing correction on volume error buckets)

Underestimation with intensity is a disadvantage of tipping-bucket technique.

2) Conductivity  raingauge

The measure of rain accumulation(derived from water conductivity) increases as a function of the water level in a tube.

3) Weighing  raingauge

Electronic weighing of rain accumulation.
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