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Radiosonde Measurement Accuracy

Radiosondes serve as the fundamental method for retrieving detailed vertical profiles of the atmosphere. This information is central input to
Numerical Weather Prediction (NWP) models. Radiosondes also have an important role in forecasting, model validation, climatology, and
validation of remote sensing instruments. These applications demand high accuracy and consistency of the measurement. The sensors
must work reliably throughout the harsh environment of the upper atmosphere and properly identify atmospheric features, such as
temperature inversions, cloud layers, humid and dry layers, and ice formation. This study evaluates and quantifies the impact of small
measurement inaccuracies on the assessment and forecast of weather, with particular focus on convective weather and winter precipitation.

Key Findings

The results demonstrate that small errors in vertical profile measurements can potentially lead to significant forecast errors during high-

Impact weather events.

= The analysis of 56 radiosonde profiles preceding severe convective weather showed a 5 - 29 % mean relative change in key
meteorological indices from a constant -4 % RH offset in humidity. The sensitivity to measurement error was even more significant in the
19 borderline cases where the evolution of severe convection was more uncertain.

= A case study exploring forecasting winter precipitation type demonstrates that a wet-bulb error or small offsets of -4 % RH and +0.3 °C in
the profile can change the forecasted precipitation type on the ground between ice pellets, freezing rain, and light rain.
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More information: Accuracy Matters in Radiosonde Measurements White Paper
Absolute changes in CAPE (left) and CIN indices due to -4 % RH humidity offset as a function of the original index values. www.vaisala.com
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