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 SHADOZ: Southern Hemisphere ADditional OZonesonde  
− Premier archive of ozonesonde data from sub/tropical, remote, 'exotic' 

locations. 

− 1998-present: launching, processing, archiving, teaching, analyses. 
− Open access, inclusive, unrestricted membership.  

− Provide guidance with SOPs, reprocessing, formatting, troubleshooting. 

Background: Qualification and Philosophy 



Purpose 

Provide mandatory and non-mandatory guidelines to 
ozonesonde stations that want to become GRUAN 
certified. 

• Improve/maintain data quality assurance and control through ‘best practices’. 
• Establish homogeneity across the GRUAN network. 
• Provide metadata records that capture all ECC sensor characteristics 
 

Objectives 



Status 

 First draft is complete! 
 

 Now: Editing/Re-writing (Greg I’m waiting) 

 Next2: Peer-review 



Table of Contents 



Primary source materials  

October, 2014 



Holy Grail 
Relative uncertainty of ozone partial pressure 

Summation of the individual uncertainties of the parameters that go 
into calculating an ozone measurement: 
 

PO3 = 4.307×10-4 (IM-IBG)TPΦψ  

E-3-2 WMO/GAW No. 201 



 
 

 Background and Current uncertainty 

PO3 = 4.307×10-4 (IM-IBG)TPΦψ  

Holy Grail: Relative uncertainty of ozone 
partial pressure 



Background Currents 
The Poster Child of Non-uniformity 

1. IB0 (DOF; prior to response test) 

2. Lowest value of all the backgrounds 
3. No backgrounds applied 
4. Threshold value 
5. Fixed value 
6. IB2 (background prior to launch) 

at the mercy of the destruct filters (not practical for a number of 
SHADOZ sites). 

For GRUAN 

= 0.05 μA 



 
 

 Background and Current uncertainty 
 Conversion Efficiency uncertainty – Assume 1:1 

Stoichiometric relationship between O3:I2 
 

PO3 = 4.307×10-4 (IM-IBG)TPΦψ  

Holy Grail: Relative uncertainty of ozone 
partial pressure 



Holy Grail: Relative uncertainty of ozone 
partial pressure 

 Background and Current uncertainty 
 Conversion Efficiency uncertainty 
 Pump Flow Efficiency uncertainty at the ground 

 
 

PO3 = 4.307×10-4 (IM-IBG)TPΦψ  



Holy Grail: Relative uncertainty of ozone 
partial pressure 

 Background and current uncertainty 
 Conversion efficiency uncertainty 
 Pump Flowrate uncertainty at the ground 
 Pump temperature uncertainty 

 
 
 

PO3 = 4.307×10-4 (IM-IBG)TPΦψ  



Holy Grail: Relative uncertainty of ozone 
partial pressure 

 Background and current uncertainty 
 Conversion efficiency uncertainty 
 Pump Flowrate uncertainty 
 Pump temperature uncertainty 
 Uncertainty of the pump correction factors at low pressures 

 
 
 
 

PO3 = 4.307×10-4 (IM-IBG)TPΦψ  



Pump Correction Factors at Low Pressures 

Pump corrections factors (PCF) with 
1-sigma uncertainties. PCF values 
are taken from the GAW Report No. 
201, Table 3-3 [Smit et al., 2014].  

Recommendation: Updated PCF based on manufacturer, model, and 
solution. 



O3 Partial Pressure 
Current & Background 
Pump Temperature 
Conversion Efficiency 
Pump Correction Factors 

Uncertainty Contributions [%] 



Standard Operating Procedures (SOP) 
(Metadata reporting) 



Further topics to investigate 

 Refurbished sondes 
 SOP, thresholds, selection criteria 

 Japanese KC-79, KC-96 sensor (1990-2009)  
 Transfer functions, re-processing, uncertainty calculations, QA/QC 

 Radiosonde biases/offsets (GRUAN Radiosonde WG) 
 Correction, RS-80/RS-92 transfer function?, transfer functions among 

radiosondes.  

 Central processing issue: There are 6 radiosonde/ozonesonde 
configurations: Vaisala, Modem, ChangFeng, IMet, LMS, Meisei 
 Need Radiosonde WG input/guidance, another intercomparison campaign??  

 Transfer Functions  
 Testing 
 KC/ECC, BM/ECC 

 



Refurbished Sondes (Richard Querel/NIWA) 
SOP, thresholds, selection criteria   



Main Takeaway 
Key to uniformity, quality assurance, and quality control in ozonesonde 
performance and record keeping: 

•   Consensus on standard operating procedures 

•   Consensus on metadata requirements 

•   Consensus on uncertainty calculations 

•   Consensus on what goes into PO3 = 4.307×10-4 (IM-IBG)TPΦψ  

Quito, Ecuador 

Lusaka, Zambia 

Heredia, CR 

Suva, Fiji 

Nairobi, Kenya 

Kuala Lumpur, Malaysia 

Boulder, CO 

Lauder, NZ 



Lab/Field Ozonesonde Intercomparison 
Campaigns are important ! 

 
BESOS Campaign, Laramie, WY 

April 5-23, 2004 
WCCOS (World Calibration 
Center for Ozone Sondes)  
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