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Motivation 

• How does tropical convection in the West 
Pacific influence the composition of air 
entering the stratosphere?   

– CONTRAST: define vertical distributions, 
variations, sources; transport to/into the base of 
the TTL 

– ATTREX: evaluate variation and transport through 
TTL and into lower stratosphere. 
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Focus on AWAS tracers 

• Organic Halogen Distribution/Budget 
– Distribution/Composition  

– Comparisons to recent studies 
• HIPPO (H1: January, 2009), SHIVA (S. China Sea, Nov, 

2011 – Sala et al., ACP, 2014), TC4 (August,2007) 

• Tracer/Tracer correlations 
– relationships from lower troposphere to UT/LS 

• Example TTL tracer profiles 
– relation to clouds/convective outflow 

 



Tracer Selection 

• Organic Halogen (VSLS) 

→Br: CHBr3, CH2Br2, CHBrCl2, CHBr2Cl, CH2BrCl, + ? 

→I: CH3I 

→Cl: CHCl3, C2Cl4 

• Organic Nitrates 

→Methyl nitrate (CH3ONO2) 

• Hydrocarbons 

→C2: Ethane (C2H6), Ethyne (C2H2) 
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Bromine signal (79,81) NICI GC/MS 
(from Laube et al., ACP, 2008) 

Cryogenic air sample, 15.2 km,  
Teresina, Brazil (5.4° S), 8 June 2005 

C2H5Br, 

Halothane 
C3H7Br C2H4Br2 
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DC8 (UCI) 

WB-57 (UMiami) 

Organic Bromine over the Eastern Pacific  (TC4) 

65% CH2Br2 

20% CHBr3 
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Organic Bromine + SHIVA 
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Organic Bromine + SHIVA +TC4 
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               HIPPO-1 (Jan) 



CHBr3:CH2Br2 Correlation 
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CHBr3:CH2Br2 Correlation + HIPPO 
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CHBr3:CH2Br2 Correlation + SHIVA 
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Ethane: Ethyne Correlation 
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Ethane: Ethyne Correlation 
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GWAS SAMPLES  RF_02 (Circle Flight) 
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Ethyne C2H2(RF02) 
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Tetrachloroethene C2Cl4 (RF02) 
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Methyl Iodide CH3I (RF02) 
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Methyl Nitrate CH3ONO2 (RF02)  
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Ethyne C2H2(RF02) 
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HIPPO1 Methyl Nitrate 



Methyl Nitrate: C2Cl4 Correlation  
(RF02) 
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Methyl Nitrate: C2Cl4 Correlation  
ATTREX (all) 
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Methyl Nitrate: C2Cl4 Correlation 
ATTREX + CONTRAST 
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ATTREX RF03 (Faxai) 
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ATTREX RF03 (Faxai) 

Methyl Iodide Methyl Nitrate 
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SUMMARY 

• Organic bromine budget well constrained in 
TTL; consistent with larger scale distributions 

• Tracer-tracer correlations identify links 
between CONTRAST/ATTREX measurement 

• Gradients in TTL often complex in this region;  
impact of clouds/variable sources/layers. 

 


