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Instrument Description: 
ECC5A ozone sondes were flown from January 1992 to January 1997. Since February 1997 ECC6A sondes 
have been flown.  



 
The ECC's are connected to Vaisala RS80, Vaisala RS92-KL, Vaisala RS92-SGP (2008 to 2019) and Vaisala 
RS41 (from 2020) radiosondes using the Vaisala OIF11, OIF92 and OIF411 interface card. 
The ground equipment is VAISALA DigiCORA I (1992 to 2005), VAISALA DigiCORA III (2006 to 2019) and 
VAISALA DigiCORA MW41 (from 2020). 
A 1% KI cathode solution (3 cm3) is used (along with KBr and a pH buffer). 
The preparation is according to the VAISALA handbook. 
 
BM sonde was used from 1979 until end of March 1991. 
 
The manufacturer was Academy of Sciences of former German Democratic Republic. The ozonesonde 
was coupled to a Czech German meteorological frequency radiosonde type DFR/MARS4K manufactured 
by Laboratory equipment, Metra Praha. 
The ground receiving station was radar METEORIT (Soviet Union). 
A 0.1% KI solution (2 cm3) was used. 
The preparation was according to the Academy of Sciences of GDR. 
 
The Brewer - Mast (BM) type ozone sonde consists of one electrochemical cell (two different electrodes, 
a platinum cathode and a silver anode) filled with potassium-iodide solution and a small gas-sampling 
pump. During sounding ambient air is continuously pumped into the cell where ozone molecules react 
with the solution to form free iodine: 
 
2KI + O3 + H20 ---> 2KOH + I2 + O2 
 
Algorithm Description: 
ECC ozonesonde: 
Ozone (POZ) is calculated as a partial pressure with the standard form: 
 
POZ(nb)  = 0.00430851 * (i – ib) * Tp * t * E(p)   
 
where: i is the current from the sensor in uA 

ib is  background current in uA : 
1992 – 2002: ib was measured just before launch, proportional to pressure  
Since 2003 according to the SOP´s ib is constant measured before cell is exposed to ozon   
 
Tp is the Box temperature - before February 1997 measured on the inlet tube and nowadays 
in the pump hole of the ECC6A sondes 
 
t is the time to pump 0.100 liters of air through the pump in seconds 
 
E(p) is the pump correction interpolated from the tables (for 3.0 cm3 of cathode solution): 

 
1992 – 1997: ORIGINAL (Komhyr 1986)  
Pressure Correction 



2.0 1.171 
3.0 1.131 
5.0 1.092 
10.0 1.055 
20.0 1.032 
30.0 1.022 
50.0 1.015 
100.0 1.011 
200.0 1.008 
300.0 1.006 
500.0 1.004 
1000.0 1.000 
 
1998 – 2004: OLD STOIC89 
Pressure Correction 
2.0 1.160 
3.0 1.241 
5.0 1.125 
10.0 1.066 
20.0 1.041 
30.0 1.029 
50.0 1.018 
100.0 1.010 
200.0 1.007 
300.0 1.005 
500.0 1.002 
1000.0 1.000 
 
Since 2005: ORIGINAL (Komhyr 1986) - according to the SOP´s. 
Note: No individual calibration of the pump correction is made. 
The residual column above the balloon burst (17 hPa) is evaluated using the constant mixing ration rule.  
The profiles are not normalized. 
 
BM ozonesonde: 
Ozone (POZ) is calculated as a partial pressure with the form: 
 
POZ(nb)  = 0.004309 * i * Tp * t * E(p) 
where: i is the current from the sensor in uA 

t is the time to pump 0.100 liters of air through the pump in seconds 
E(p) is the pump efficiency correction  
Tp is the pump temperature assumed to be constant (300 K)  

 
Background current is assumed to be zero.  
The pump efficiency correction E(p) is interpolated from the table (Dutsch, 1966, WMO ):  



 
Pressure (hPa) Correction 
6.0  1.260 
10.0  1.170 
15.0  1.120 
20.0  1.095 
30.0  1.065 
50.0  1.035 
100.0   1.010 
150.0   1.000 
1000.0  1.000 
 
The residual column above the balloon burst (17 hPa) is evaluated using the constant mixing ration rule. 
Between 17 and 60 hPa, the climatology table was used.  
The profiles are normalized to the independently measured total ozone amount using the Dobson No.74 
at Hradec Kralove (15.83 E, 50.18 N) 
 
Expected Precision/Accuracy of Instrument: 
PTU values for RS41 radiosonde 
 
Pressure: 
Radiosonde without pressure sensor. Pressure is GPS derived. 
Resolution 0.01 hPa 
Accuracy> 100 hPa +/- 1.0 hPa  
 100 – 10 hPa +/- 0.3 hPa  
 <10 hPa +/- 0.04 hPa  
 
Temperature: 
Resolution 0.01 C 
Accuracy 0–16 km +/- 0.3 °C 
 above 16 km +/- 0.4 °C 
 
Humidity: 
Resolution 0.1% RH 
Accuracy +/- 4 % RH 
 
Geopotential Height: 
Resolution 0.1 gpm 
Accuracy +/- 10.0 gpm 
 
PTU values for RS-92 radiosonde 
Pressure: 
Resolution 0.1 hPa 
Accuracy 1080 - 100 hPa +/- 1.0 hPa 



 100 - 3 hPa +/- 0.6 hPa 
 
Temperature: 
Resolution   0.1 C 
Accuracy +/- 0.5 
 
Humidity: 
Resolution 1% RH 
Accuracy +/- 5 % RH 
 
Geopotential Height: 
Uses Pressure and Temperature profile. 
Errors due to uncertainty in these values. 
 
PTU values for RS-80 
Pressure: 
Resolution 0.1 hPa 
Accuracy +/- 0.5 hPa 
 
Temperature: 
Resolution 0.1 C 
Accuracy +/- 0.2 
 
Humidity: 
Resolution 1% RH 
Accuracy +/- 2 % RH 
 
Geopotential Height: 
Uses Pressure and Temperature profile. 
Errors due to uncertainty in these values. 
 
Ozone values for ECC ozonesonde 
Box Temperature: 
Resolution 0.1 C 
Accuracy +/-0.5 C 
 
Ozone Partial Pressure ECC:  
Resolution 0.01 mPa 
Accuracy +/- 10% or less depending on altitude 
(according to the JOSIE report for this type of ECC sonde.  However, we didn't took part in the 
comparison. Smit H., et al., JOSIE: The 1996 WMO International Intercomparison of Ozonesondes under 
Quasi-flight Conditions in the Environmental Simulation Chamber at Julich, Proc. Quad. Ozone Symp., 
l'Aquila, Italy, 1996) 
 



The main sources of error are: 
- the pump correction at high altitudes  
- background current in the troposphere. 

 
PTU values for DFR/MARS4K and ozone values for BM ozonesonde 
Pressure: 
Resolution 0.1 hPa 
Accuracy < 6.6; 2.0> pressure dependent; since 1987  2 hPa  up to 100 hPa and  1hPa 
above 
 
Temperature: 
Resolution 0.1 C 
Accuracy +/- 0.5 
 
Humidity: 
Resolution 1% RH 
Accuracy +/- 10% RH  
 
Geopotential Height: 
Uses Pressure and Temperature profile. 
Errors due to uncertainty in these values. 
 
Ozone Partial Pressure BM 
Resolution  0.1 mPa 
 
The main sources of error are: 

- the preparation procedure 
- the pump efficiency correction at high altitudes  
- the background current in the troposphere 
- the constant pump temperature 

 
 
Instrument History: 
The significant change in instruments and algorithms has been made by the installation of the new 
aerological system VAISALA in January 1992 at Prague Station.  
 
The wind has been calculated using Loran C and GPS navigation systems since September 1997 (instead 
of Omega - 1992-1996). 
 
The thermistor for the box temperature had been situated on the inlet tube before February 3, 1997.  
Since then the thermistor is inserted in the pump hole of the 6A sondes. 


