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ÅSensor heating by solar radiation major issue for radiosonde 
measurements 

ÅEffect dominant in stratosphere; ~1 K 

ÅĄ Correction for Ὕ essential 

ÅUncertainty of correction includes: 
  - model approaches for albedo, sensor orientation, 
    effective ventilation (pendulum motion), 
  - sensor heating due to solar radiation 
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Effective heating by radiation (DT ) 

ÅЎὝ: effective heating of Ὕ-sensor above ambient air temperature  
(as net effect of solar irradiation and cooling by ventilation) 

ÅExperimental approach: 
Ground based (and laboratory) measurements of ЎὝ as a  
function of irradiation Ὅ, pressure ὴ, and air ventilation ὺ as the  
(considered) dimensions affecting the sensor temperature 

ÅParameterization included in GRUAN correction model: 

  ЎὝ ὥ      (Dirksen et al., 2014)  
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Measurements 

- MOL radiation chamber:  

up to 3 RS simultaneously, ὴ = 3 hPa to ambient, 

sun is radiation source 

- ὴ and background Ὕ inside chamber recorded by 

RS92 (shadow) 

- Sensors exposed to sun for preselected time 

periods by aperture system 

- Irradiance controlled by sun and grey filters; 

measured outside the chamber by pyrheliometer 

(CHP 1, Kipp & Zonen); 

setup orientation perpendicular to sun; 

 Ą maximum Ў╣ 

- Ventilation (ὺ) assumed as rotational speed of fan 

Ą Evaluation of MOL data (2012-2015) for Vaisala  

    RS92 & RS41, Modem M10, and Graw DFM-09 
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- Measurement of air flow field 
within chamber using LDA  
(Laser Doppler Anemometry)  
at different ὴ 

Christoph Egbers,  
Chair of Fluid Dynamics and Aerodynamics 
Brandenburg Technical University, Cottbus 

 
Measurements: ὺ 
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- Measurement of air flow field 
within chamber using LDA  
(Laser Doppler Anemometry)  
at different ὴ 
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Measurements: ὺ 

Ą Results indicate correctness 
of assumptions about ὺ within  
less than 1 m·s-1 
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top (quartz lid) 

ὴ=15 hPa 

C. von Rohden ï ICM8 ï Boulder 



Lead Centre  

Measurements 
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Record from test sonde for T ï effect by irradiation, ὺ = 5 m·s-1,  
(ñdetrendedò by data from background sonde) 
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ὴ = 3 hPa 
tr = 1.0 

ὴ = 3 hPa 
tr = 0.3 

ὴ = 15 hPa 
tr = 1.0 

ὴ = 15 hPa 
tr = 0.3 

Shutter open 
Shutter closed 

Example for RS92, 2015/07/01 



Lead Centre  8 
Lindenberg Meteorological Observatory 

Richard Aßmann Observatory 
C. von Rohden ï ICM8 ï Boulder 

Ὕὸ   

ὸ 

Ὕὸ Ўὸ  

ὸ Ўὸ 

Ὕ 

Ὕ 
Ὕ ȟ 

Ὕ ȟ 

Data evaluation 

1) Difference Ὕὸ Ўὸ  Ὕὸ , 
    with a fixed Ўὸ  

2) Difference of averages 
immediately before rising  
edge (Ὕ), and at the end  
of the plateau (Ὕ): Ὕ Ὕ; 
similar for descending edge 

3) Fitting exponential functions 

Ὕ ὝϽὩ Ͻ  to rising and 
falling edges, Ὕ ȟ Ὕ ȟ;  

Ą independent of āintegrityó of 
jumps 

ЎὝ estimated by 3 methods: 
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Data evaluation 


