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1. O3 is relevant to Public 
Health & Climate Change: 
- O3 is a greenhouse gas 
- Atmospheric dynamics 
- Oxidation capacity 
2. O3 is a key driver to many 
processes, incl. aerosols, 
that are relevant for 
predicting Climate Change 



Most of the Earth’s surface looks like this! 
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Hypothesis #1: Marine sources of halogens affect the lifetime of 
climate active gases (O3, CH4, DMS) and oxidize atmospheric 
mercury over much of the tropical air column. 

How abundant are halogen oxide radicals (BrO, IO)? 
Do we understand their sources? 
 
Hypothesis #2: Glyoxal over oceans is a smoking gun for other 
oxygenated VOC and ‘missing’ sources from ocean biology.   

Where does it come from, and what comes with it?  
What do 4D measurements reveal about the source mechanism? 

Myriokefalitakis et al., 2008; Sinreich et al., 2010; Coburn et al., 2011; Dix et al., 2013  
Wang et al., 2014 submitted; Volkamer et al., 2014 in prep. 



Most of the Earth’s surface looks like this! 

Hypothesis #3: Is atmospheric oxidation of elemental mercury by 
bromine in the tropical free troposphere a primary driver for the 
bioaccumulation of mercury in fish? 

Where does mercury get oxidized in the atmosphere? 
What is the lifetime of gaseous elementary mercury? 
Do we understand vertical profiles of Gaseous Oxidized Mercury? 
 
Topic #4: Gain a wider perspective on the chemistry and climate 
effects of O3 and water vapor changes in the tropical FT (and 
lower stratosphere) 
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Passive remote sensing 
column observations 
Trace gases and 
aerosols 

CU-AMAX-DOAS instrument aboard NSF/NCAR GV 

University of Colorado Airborne Multi-AXis  
Differential Optical Absorption Spectroscopy 
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Volkamer et al., SPIE 2009 
Baidar et al., AMT 2013 
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Sinreich et al., 2010, ACP 
Coburn et al., 2011, AMT 
Baidar et al., 2013, AMT 
Dix et al., 2013, PNAS 
Oetjen et al., 2013, JGR 



VOCs: NMHCs (C3-C10), OVOCs (C2-C9), HVOCs  

High selectivity GC/MS 
2 minute continuous analyses of 50 VOCs 
Semi-autonomous operation up to 50,000 ft 
TORERO, DC3 

Trace Organic Gas Analyzer (TOGA) 

Gulfstream G-V 
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TORERO – Maiden 
Science Mission 

TOGA on GV aircraft 

Instrument designed to have very low limits of 
detection (low – sub pptv) 
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In-situ instruments 

 


