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Radiation experiments
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Figure 1: Vacuumchamber for determining the solar radiation 
error (top). 
Solar radiation error for the RS92 temperature measurement 
versus a scaled parameter comprising actinic flux, pressure 
and ventilation speed (bottom). 

Temperature
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Figure 2: Uncertainty of GRUAN RS92 temperature 
measurements determined from daytime twin soundings 
performed at Lindenberg. Dashed line represents the 
estimated uncertainty profile, the red trace represents the 
mean of the difference of GRUAN profiles. The grey band 
represents the standard deviation of the measured 
temperature differences. 

Additional ground check
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Humidity
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Figure 3: Standard humidity chamber (left). 
Vaisala RS92 relative humidity measured in the standard 
humidity chamber at Lindenberg. Colors indicate production 
year (right). 
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Figure 4: RS92 humidity profile measured at Yangjiang, July 
2010. Left panel: GRUAN processed profile (black) + 
estimated uncertainty (grey), raw measurement data (red). 
Middle panel: corrections for various error sources applied to 
the profile.  
Right panel: uncertainty profiles of various components. 
The largest corrections, and their associated uncertainties, 
occur around the UTLS (>12km), with sensor time lag and 
radiation dry bias as dominant corrections. 

Humidity validation
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Figure 5: Comparison of tropospheric humidity profiles 
from GRUAN RS92 and coincident frost point (FP) 
hygrometer data. Left: daytime soundings, right: nighttime 
soundings.Color represents the measurement-site. For 
Boulder only daytime soundings are available. The circles 
represent the RS92-FP difference relative to FP humidity, 
the bars indicate the statistical uncertainty in the data. 
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