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Motivation 

• 14 out of 22 GRUAN sites employ Vaisala RS92 

• RS92 will phase out mid-2017 

• Proper change management is vital to GRUAN 

• Major challenge for the network: need for coordinated GRUAN-
wide management of this change 
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Importance of change management 

e.g.: Lindenberg 8km (0:00 UT) 
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GRUAN sites employing RS92 

Site  Lat 
 

Barrow 71.32   
Beltsville 39.05   
Boulder 39.95   
Cabauw 51.97   
Darwin 12.43S 
Lamont 36.60   
Lauder 45.05S  
Lindenberg 52.21  
Ny-Alesund 78.92  
Payerne* 46.81  
Potenza 40.6  
Lamont 36.6  
Sodankyla 67.37  
Tateno* 36.06 
 

(*) RS92 is not site’s 
operational sonde 
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GRUAN RS92 change management 

• Determine all relevant differences between new and old system 

• Biases 

• Uncertainties 

• Calibration & measurement errors 

 

After bias & error correction measurement systems should be 
consistent: data within uncertainty ranges (k=2) 
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Determining bias & uncertainty 

• In-situ intercomparisons 

• Experiments under laboratory conditions 

• Calibration (0-100%RH) 

• Radiation (3 – 1013 hPa) 

• Time lag (-80C -40C) 
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In-situ intercomparison 

• Nearly all affected sites have intention to switch to RS41 (of their 
own volition) 

• For twin soundings two receiving systems needed. Not all sites 
can afford this 

• Make use of GRUAN as a network: burden sharing 

• Perform twin soundings at selected sites (representative climate 
regions) 

• Polar 

• Mid-latitude 

• Sub-tropical 

• Tropical 
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Duration of intercomparison studies 

GRUAN guide:  

 

 

 

 

We propose: 

 Weekly parallel soundings for an extended period (seasonal 
change) day/night soundings for 1 – 2 years 

 

 

The length of time for which the old and new 
systems should be run in parallel, and the 
frequency with which coincident measurements 
should be made, will depend on the instruments 
used, an in‐depth understanding of the 
measurement technique, and the main applications 
for the long‐term measurement record. 
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RS92-RS41 intercomparison studies 
within GRUAN  

Site  Duration   Interval  Remark 
Barrow  ?   - 
Beltsville ?   - 
Boulder  ?   - 
Cabauw ?   - 
Camborne* 2 weeks (Nov 2013) -  Vaisala + MetOffice 
Darwin  ?   - 
Lamont  1 week (June 2014) -  [Jensen et al. 2015] 
Lauder  1 yr.    1 week 
Lindenberg  2 yr. (Dec 2014)  1 week 
Ny Alesund 2 yr. (March 2015) 1 week 
Payerne 2 yr.   1 week 
Potenza 6 months  4 weeks (?) 
Sodankyla 2 yr.   ? 
Table Mountain 2 yr.   ~4 weeks 
 



Tropical sites for RS92/RS41 twin 
sounding 

 

Possible locations: Darwin, La Reunion 

India (Nainital),  

Paramaribo, Hawaii, Galapagos 

 

Support from other GRUAN sites (e.g. offer radiosondes) 

Lead Centre can provide MW41 (on loan for 1 year) + radiosondes  

Vaisala ground systems available on loan 

 

 MW41 software: GRUAN license, version 2.2 
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Comparison with non-RS systems 

 

Ancillary measurements 

• Lidar 

• Satellite (NPROVS) 

• MWR 

• GNSS 

• FTIR 
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Data policy 

 

• Build scientific database 

• NetCDF 

• Ancillary data 

• Meta data 

 

• Availability  

• User-agreements 
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Scientific analysis 
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Task      Lead 
Laboratory experiments 
 Radiation tests   LC 
 Time-lag    LC 
Development GRUAN data product  LC 
 for RS41 
Twin soundings    LC + TT radiosonde 
GPS-RO  
Ancillary measurements   ? 
NPROVS     Tony Reale 
Metrology     Nico Cimini (?) 
Statistical analysis    Alessandro Fasso 
 



Reporting 

Results to be published in peer-reviewed literature 

 

Breakdown of topics (to be discussed) 

• Laboratory characterisation 

• Synthesis of RS92-RS41 intercomparison studies 

• Comparison against non RS measurement techniques 
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RS41 radiosonde 

T-sensor: Pt resistor,  

Integral part of sensor boom 

 

RH sensor:   

• 1 heated sensor (5C above ambient) 

• capacitive polymer 

• integrated T-sensor 

• 0 %RH ground check over 

 desiccant abandoned 

• Easier to use (operator point of view) 
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RS41 RS92 



RS41 radiosonde: T-sensor 
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RS41 radiosonde: RH sensor 
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RS41 SHC experiments 

Reference saline solutions 0, 11, 33, 75, 100 %RH 

~90 sondes tested 

Reference temperature sensors in SHC. 
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SHC experiments: results 

RH 

T 
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SHC experiments: hysteresis 

Hysteresis < 0.5%RH 
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RS41 radiation experiments 

300 hPa:  ΔTRS41 ≈ ΔTRS92 
 
p < 30 hPa:  ΔTRS41 < ΔTRS92 
  faster equilibrium 
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Summary 

• Example of upcoming change management: RS92/RS41 transition 

• Major impact on GRUAN 

• Laboratory characterization of RS41 at Lindenberg (ongoing) 

• good performance of T & RH sensors 

• Burden sharing within GRUAN 

• Several dedicated (short-term) campaigns initiated (mid-lat, arctic) 

• Data policy: All intercomparison data must be available to GRUAN 

• Ancillary measurements (Lidar, satellite [NPROVS], MWR, GNSS, 
FTIR) 

• Scientific analysis & reporting 

Please share your thoughts 
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RS92-RS41: Temperature 
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