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OUTLINE

• Background – Why are Sonde Data Needed to Monitor Tropical Ozone?

• What/Why/Where/Who & How: SHADOZ Technological Achievements

• Origins of SHADOZ 

• Satellite validation over 20 years (1998-present)

• 14 stations, > 20 sponsoring organizations, leveraged resources

• With WMO & NDACC: Quality Assurance & Capacity Building

• Quality Assurance: Reprocessed SHADOZ data released, > 8000 profiles, v6.0

• SHADOZ Scientific Achievements

• Current issues in Free Tropospheric (FT) & Lower Stratospheric trends

• SHADOZ FT ozone trends – “gold standard” for satellite products

• SHADOZ and LS ozone trends – integrating sondes & MLS ozone
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Why Sondes Needed for Tropical Ozone?

• Left: “Good” (stratospheric), “bad” (FT) ozone.  Tropical Tropopause Layer (“TTL”) is critical region 
at nexus of climate (temp, dynamics) and ozone change.  

• Right: Compared to satellites (poor tropospheric sensitivity), lidar (clear sky only), sondes have 
~100 m resolution to ~33 km, including TTL where most satellites have limited accuracy. 3
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Why/When/Where/What/How SHADOZ
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• “Strategic” ozonesonde network 
coordinates tropical launches for 
science:

• 1998: 1 stable station, 8 intermittent 
stations, data not available

• NOW: 14 sites with 10-yr record 
(upper)

• Satellite “ground truth” (lower)

• Monitor O3 trends for UNEP/WMO 
Assessments, Montreal Protocol

• 2009: NDACC & WMO/GAW 
affiliations

• https://tropo.gsfc.nasa.gov/shadoz

> 8000 O3, PTU profiles, 1998-2019

SHADOZ start

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


Quality Assurance & Capacity- Building in WMO-
sponsored ASOPOS (2012-2019) & JOSIE-2017
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2017 JOSIE-SHADOZ Sonde Testing & Training with 

UNEP Vienna Conv. Trust Fund & WMO Support

Bull. Am. Meteo. 

Soc., January 2019

• JOSIE-2017 dedicated to 

SHADOZ operator training & 

evaluation of instruments & new

KI solutions, procedures

• Series of ASOPOS meetings led to 

WMO Report 201 on Ozone-

Sonde procedures.

Also guidelines for

Reprocessing of data,

based on JOSIE 1996-

2009  

• Next! 2020 Update



Quality Assurance: Reprocessing of Every Profile! (Upper Left). 
Result:  Better Agreement with  Aura/MLS (Lower Left) and Total 

Column from OMI & OMPS (Lower Right)
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TOTAL COLUMN O3: All stations 

agree 5% or better, all but one 3% 

or better.

From SHADOZ data, 1998-2019  

http://tropo.gsfc.nasa.gov/shadoz
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Current Issue in Free Troposphere (FT) Ozone

• Six sonde-model and validated 
satellite FT O3 products analyzed for 
tropical trends by Gaudel, Cooper et 
al. (2018) diverge widely in regional 
pattern, magnitude, even sign

• What do SHADOZ sondes say?

• Run standard Multiple Linear 
Regression Model on SHADOZ time-
series using 3 “combo-sites”
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