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Trace gases measured in whole air samples during HIPPO
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Short-lived gases (days — months)

* Organic halogen sources/distributions
— Impact on UT/LS chemistry
— Characterize emission distribution
* Impact of different emission sources on
background troposphere
— Evaluation of sources, transport and chemistry

— Marine, Biomass/Biofuel burning, Industrial,
Continental/Biogenic sources

— Vertical/latitudinal/seasonal effects



Initial Look

 Comparisons to ground sites
— NMHC (UC-Irvine (D. Blake); NOAA (D. Helmig))
— Other gases (AGAGE)

e Seasonal cross-sections

* Organic Bromine/Nitrates

— Trace gas distributions/emissions
e TransBrom Cruise (Oct., 2009)

— Methyl nitrate



HIPPO FLIGHT TRACKS
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“Reactive Bromine” modeling

* Recent series of modeling papers to better
understand role of natural emissions (mostly
marine) of bromocarbons

* Major species: Bromoform, Dibromomethane

e Compare multiple airborne and surface
measurements vs. emission scenarios (PEM
Tropics, TRACE, INTEX, etc.)



Global modeling of biogenic bromocarbons
N. J. Warwick,! J. A. Pyle,l‘2 G. D. Carver,'? X. Yang,1 N. H. Savage,l’2
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A. Kerkweg et al.: Part 2: Sources of reactive bromine — Bromocarbons

Atmos. Chem. Phys., 8, 5919-5939, 2008
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A. Kerkweg et al.: Part 2: Sources of reactive bromine — Bromocarbons
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Bromoform vs. Dibromochloromethane (HIPPO)
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Finding the missing stratospheric Bry: a global modeling study of
CHBl‘3 and CHQBI‘Q

Q. Liallgl*z‘:::, R. S. Stolarskil, S. R. Kawal, J. E. Nielsen’#, A. R. Douglassl, J. M. Rodriguez', D. R. Blake”,
E. L. Atlas®, and L. E. Ott>”’
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Model: Mar-May

CHBr,

CH,Br, Model: Mar-May From Liang et al., 2010
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Bromoform
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CHBr;(pmol /mol)

CHBr; in and over the western Pacific in October 2009
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CHBr; and CH,Br, emissions in the western Pacific in

| October 20|09 |
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VSLS emissions in the western Pacific
in October 2009

CHBr; — Bromoform
(may contribute to stratospheric Br, loading)
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Bromoform

Trace gas distribution in Western Pacific
during TransBrom cruise, 2009
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Sources of RONQO2

 From Dahl et al. (2003),

— In seawater, photolysis of nitrite, organic matter

he H20
NO; % NO } OH | OH

CDOM % ROO

— Followed by:

ROO + NO — ROONO —— RONO; or RO -+ NO,

— From seawater: Methyl>Ethy|>Propyl, etc.



MeONO2 (pptv)

Long term average from UCI Pacific Flask
Network vs. HIPPO: RONO2 (Alkyl Nitrates)
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DAHL ET AL.: ALKYL NITRATE SATURATION
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DAHL ET AL.: ALKYL NITRATE SATURATION
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Oceanic alkyl nitrates as a natural source of tropospheric ozone

Jessica L. Neu,! Michael J. Lawler,! Michael J. Prather,! and Eric S. Saltzman'

GEOPHYSICAL RESEARCH LETTERS, VOL. 35, L13814, doi:10.1029/2008GL034189, 2008
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NEU ET AL.: OCEANIC ALKYL NITRATES
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Methyl Nitrate
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Summary

Just a first look at a few gases....

— Marine emissions/distributions show variations
that need further evaluation.

— Seasonal differences will be telling

— HIPPO already a significant contribution to
defining state of atmosphere for a wide range of
gases.

— Western Pacific transect will be a valuable
addition to the suite of measurements.



