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Outline

• Scope of SHADOZ 
• Origins of SHADOZ: 14 stations, > 20 sponsoring organizations

• Data Archive & Stations, > 8000 profiles

• Data Flow & Meta-Data Handling

• Reprocessed v6.0 SHADOZ data, released in March 2019

• SHADOZ Quality Assurance Activities, Science, and Validation Support
• With WMO & NDACC: Quality Assurance & Capacity Building 

• Support to Satellite Community

• SHADOZ Scientific Accomplishments



Origins of SHADOZ

SHADOZ sites and partners

• SHADOZ Role:

• “Strategic” ozonesonde network that coordinates tropical launches for science.

• Producer and provider of data and research archive for tropical and subtropical stations. 

• Support those who monitor O3 trends for UNEP/WMO Assessments, Montreal Protocol.

Milestones:
1998: 1 stable station, 
8 intermittent stations

2009: NDACC & 
WMO/GAW affiliations  

NOW: 14 sites with 
10-yr record (right)



Data Archive & Stations List
• Data Archive: https://tropo.gsfc.nasa.gov/shadoz > 8000 O3, PTU profiles, 1998-2019.

• We are a research data archive and not operational.  Near-real time data transfer is not 
practical.   

https://tropo.gsfc.nasa.gov/shadoz


Data Flow and Meta-Data
Handling

• Collect data (including meta-data) where station operators 
use standard form (right) to record meta-data to facilitate 
data reprocessing.

• Data Flow: Station operator -> Sponsor/Co-I -> SHADOZ 
data archiver -> Data Reprocessing -> SHADOZ website

• Required metadata fields are those variables that appear in 
the Electrochemical Concentration Cell (ECC) ozonesonde 
equation and describe the conversion from the measured 
raw cell current to ozone partial pressure.



Reprocessed v6.0 SHADOZ Data References

• Reprocessing: 

1. SHADOZ Reprocessing: Witte et al., JGR, 

doi:10.1002/2016JD026403 [2017]

2. NOAA Reprocessing: Sterling et al., AMT, doi:10.5194/amt-

2017-397 [2018]

3. WFF Reprocessing: Witte et al., JGR, 

doi:10.1029/2018JD030098 [2019]

• Evaluation:

1. Thompson et al., JGR, doi:10.1002/2017jd027406 [2017]

2. JOSIE-SHADOZ Experience: Thompson et al., BAMS, 

doi:10.1175/BAMS-D-17-0311.1 [2018]

• Uncertainties: Witte et al., JGR, doi:10.1002/2017JD027791 [2018]

• Series of Assessment of Standard Operating Procedures 
for Ozonesondes (ASOPOS) meetings led to WMO 
Report 201 on ozonesonde procedures.

• Reprocessing approach based on ASOPOS guidelines.  
Update to these guidelines forthcoming in 2020.



Reprocessed v6.0 SHADOZ Data Examples

• Example of Data Reprocessing for Nairobi station (bottom left):
• A transfer function (TF) based on Deshler et al. (2017) is applied to the Nairobi 1998 to October 2010 data to convert O3

measured with a nonstandard ENSCI ECC/1% full buffer sensing solution type (SST) to WMO and manufacturer recommended 
ENSCI/0.5% half buffer equivalent.

• ~11 DU difference in Total Column Ozone (TCO) before and after reprocessing data. 

• TCO Comparisons with Satellites (bottom right):  All stations agree 5% or better.
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Partnerships and Capacity Building

KNMI, GSFC & MDS: Paramaribo NOAA: Fiji (L), Ecuador (R)MeteoSwiss: Nairobi, Kenya

NOAA: Hilo, HI GSFC & USAF: Ascension Island, U.K. JAMSTEC: Hanoi, Vietnam GSFC & NCAR: San Pedro, 
Costa Rica



Recent SHADOZ QA/QC Activities

(L): JOSIE-SHADOZ 2017 Participants
(R): Station operators during JOSIE-SHADOZ 2017

The World Calibration Center for Ozonesondes (WCCOS)

Date Activity

2011-2014 ASOPOS Panel 
(WMO/GAW no. 201) 

2011-2015 WCRP SPARC SI2N

Aug. 2012 QOS Toronto

2015-2016 Major SHADOZ 
Reprocessing (v6 data)

Sep. 2016 QOS Edinburgh

Sep.-Oct. 2017 JOSIE-SHADOZ 2017

Sep. 2018 ASOPOS 2.0 Panel 
Meeting in Geneva

Sep. 2019 ASOPOS 2.0 Panel
Meeting in Brussels

End of 2020 New WMO/GAW Report
Delivered

WMO/GAW Report no. 201
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JOSIE-SHADOZ 2017 in the Bulletin of the American 
Meteorological Society (BAMS), January 2019:

Thompson et al. (2019, BAMS)



QA/QC Activities Lead to Reprocessing
261 ± 17 DU 278 ± 19 DU

268 ± 18 DU

Upper:  Discontinuity disappears after homogenization 
(applied transfer function) (blue line -> v6 data).

Left: Total ozone with correction (hashed) agrees 
better with OMI.

Right: Most post-processing improvement is in the 
stratosphere. Sondes now closer to Aura/MLS O3

profile (red).

Witte et al. (2017, JGR)



SHADOZ Validates Satellite Missions

• The SHADOZ Archive 
has supported dozens of 
satellite missions

• A major goal of 
reprocessing is to 
provide stable, long-
term records of 
ozonesonde data for 
satellite cal/val and 
trend comparisons (goal 
of 5% uncertainty)



SHADOZ Scientific Accomplishments
• A tropical “wave-one” pattern in total ozone was 

first identified by satellite measurements in 1980s

• SHADOZ data revealed that this feature resides 
entirely in the troposphere 

• This information now aids satellite ozone retrieval 
algorithm development



SHADOZ Scientific Accomplishments

Stauffer et al. (2018, JGR)

• With 20+ years of reprocessed 
data, we can form meaningful 
ozone climatologies and 
perform robust statistical 
analyses

• Example from Kuala Lumpur, 
Malaysia, shows the 
relationship between ozone 
amount (L), convection (C), and 
carbon monoxide pollution (R)



Thank You to Sponsors, 
Partners and Collaborators!

SHADOZ – 20 Years in 2018! Partners in US Europe, Asia & 

Africa, with visible data & engaged in WMO/NDACC O3

“Community,” maintain operations

THANK YOU, DATA USER COMMUNITY

Major Partners:  NOAA/GMD, NASA Wallops

NASA HQ: M. Kurylo (1998-2008), K. Jucks 
(2008->) and J. Kaye


