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The “Conventional View” of the Tropical Ozone Profile:

“seahorse shaped”
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Ozone profile 
measurements in the 

West Pacific 
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“near zero ozone?” 

Laura Pan, 2014 Pacific Experiments Joint STM, Oct. 2014 



WP Tropospheric O3 – a Bi-modal Distribution


“Tropical mode”

 “Non-Tropical mode”
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The Bi-modal distribution is most pronounced 

In 320-340 K range


Tropical mode


~20 ppbv



Non-Tropical mode


~60 ppbv
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Relationship of O3 Enhanced Layer and the 
Jet Core


Guam 
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Persistent presence of layers of anti-correlated 
O3 & H2O


RF04, O3

 RF04, H2O



RF04 - Palau
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GV was at ~ 500 ft between approximately 
05:45 ! 06:00. The ozone- water vapor anti-
correlation structure was near 20-25 Kft. 



Where we measured thin filaments of O3 layers that 
are anti-correlated with H2O


O3



H2O
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Locations of the anti-correlated layers 
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RF07



RF14

RF13



RF08
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RF07



“Goose-Shaped” profiles?
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15 ppbv 
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The “Non-Tropical Mode” is correlated with dry air mass


…and is removed using RH <45%
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The “truth” revealed by CONTRAST measurements:

the “belly of the seahorse” is a result of averaging two modes



Total average


Tropical mode-only 

average
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Q:


What processes control the non-tropical 

mode?
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TOGA COARE: “Dry Intrusions”
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PEM-Tropics A, B: ozone layers
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SHADOZ ozone layers
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Barolinic wave LC 
Descending branch  

Descending air near jet exit (RWB) 

AC peeling off air from jet 

Stagnation in UT 
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Significant correlation of ozone and HCN:

-Role of Biomass Burning (BB)? 


H2O 
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RF07, 2°N



O3 Layer structure negatively correlates 
with H2O also found positively correlates 
with CO in some cases
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Q: 
If both the transport from mid-lat UTLS and 
the BB contribute to the non-tropical mode, 
how do we quantify the relative contributions?


•  Tracer relationships

•  Trajectories/RDF

•  CAM-chem

•  Box models


On going effort of many:


Laura Pan, Bill Randel, Becky Hornbrook, Eric Apel, Doug Kinnison…


Ross Salawitch, Dan Anderson, Brad Pierce …
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Tracer relationships
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Case study of RF07
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RF07 Time series 

Anti-correlation of O3 and H2O  

O3 and CO relationship is mixed   
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Significant correlation between O3 and HCN  

RF07 Time series 
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RF07 Tracer relationships
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Barolinic wave LC 
Descending branch  

Descending air near jet exit (RWB) 

AC peeling off air from jet 

Stagnation in UT 
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CAM-chem SD run for CONTRAST period 

Doug Kinnison 

(animation not converted to PDF)  
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(animation not converted to PDF)  
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BB 

Mixed UTLS 

A working conceptual model:
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Homeyer et al., 2011 (START08 case study)

Prados et al., 1999 (AEROCE)



A working conceptual model:
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It is only a beginning…


It’s 100% from BB..



It has to be the 
stratospheric 
influence…
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