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A method for correcting and determining uncertainties of
measurements by the EE-33 humidity sensor for climate
reference measurements in Germany

Sven Brinckmann, Lisa Hannak and Ruud Dirksen

Climate Reference Stations (CRS)

The German Weather Service (DWD) operates 10 climate reference stations (CRS) for surface
S observations of meteorological parameters. Since 2008, parallel measurements of traditional
(manual) Iinstruments and automatic sensors are performed at these stations. Two kinds of housing
are employed to shield the temperature and relative humidity sensors: manual instruments are
mounted inside a Stevenson screen and automated instruments are placed inside a ventilated LAM-
630 screen (picture on the right). Parallel observations of temperature and humidity are performed
both with identical and different sensor types to investigate biases and measurement uncertainties.
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These comparative measurements are used to identify and correct for inhomogeneities resulting from
changes Iin the measurement systems. Furthermore, measurement uncertainties are estimated using
the combination of climate reference data, laboratory analyses and other field experiments involving
Instrument intercomparisons.

In this study, we present a method for processing relative humidity (RH) data from the heated polymer
S . sensor EE-33. In the first step corrections for known systematic errors due to radiation, nonlinearity

and long-term sensor drift are applied. In the second step of the data processing the uncertainty for
each data point Is estimated by evaluating seven different uncertainty components. The dominant
sources of uncertainty are radiation, sensor drift and calibration. Under specific conditions the
radiation-induced dry bias can be as large as 10%RH.
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sensor before (green) and after its use (red). Linear
Interpolation between the green and red curve yields the
calibration curve for a specific date (grey). With this method
both nonlinearity and a linear sensor drift can be corrected.
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linearly independent components: A*= A% + A,*

Figure 5: Standard uncertainties subdivided by four main
References: Committee Guides Metrology, Joint. (2008). Evaluation of measurement data — Guide to the Expression components and overall uncertainty for example day.

of Uncertainty in Measurement (GUM 2008).
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