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Topics Addressed

Effect of Biomass Burning on the Global Atmosphere:
» to track and characterize biomass burning plumes
» to study the dependence on biomass type burned

 to quantify contributions from primary emission sources and chemical
processing

» to quantify the net outflow of trace gases and aerosols

Halogen Oxides in the Atmosphere:

e to characterize the spatial and temporal distribution
» to identify and quantify sources

e to study the variability of sources in polar spring

» to quantify the tropospheric background
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Topics Addressed

Aerosol-Photochemistry Interactions:

» to study photochemical aerosol formation

» to evaluate the effect of aerosols on photolysis frequencies
» to study heterogeneous processing on aerosol surfaces

Climate Gases

« Study key source and sink regions on a regular basis

 Measurements of in-situ and remote sensing of CO2, CH4, O2 and N20
» High precision required - Challenging
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Transport and Transformation of Pollution:
Global Biomass Burning Impact
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IGAC - SPARC Chemistry and
Climate Initiatives

Biomass Burning in NH.

Follow plumes to make
Lagrangian studies

National contribution to IGAC Spichtinger et al., Atmos. Chem.
and SPARC Phys., 4, 1857-1868, 2004
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Forest Fires In Alaska 06.07.2004
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GOME NO,, HCHO and O, Tropospheric Columns: September

1997
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UV Radiation initiates the formation of OH,
which oxdises Volatile Organic Compounds
(VOC) to make HCHO

HCHO Vertical Column September 1997
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VC HCHO

NO, from Pollution, Biomass Burning and
Lightning

A catalytic reaction involving UVradiation,
NOx(NO+NQ,), VOC, HCHO, and radicals produces
large amounts of tropospherig O
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HCHO: The global View

VC HCHO
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HCHO: The global View

Highest values of HCHO

Universitat Bremen
Andreas.Richter@iup.physik.uni-bremen.de




Halogen Oxides

Impact on tropospheric ozone and
oxidizing capacity

potential impact on stratosphere through
trop-strat exchange

sources on polar spring sea ice / frost
flowers, volcanoes, coastal regions

guantification of sources still missing

magnitude and origin of tropospheric
background BrO still poorly understood

processes of release not yet fully
understood

role of non-bromine halogens not
guantified
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Climate Gases

Regular precise
measurements of the
source and sink
regions.

Measure column
amounts upwind and
downwind — estimate
fluxes??
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Campaigns proposed

Effect of Biomass Burning on the Global Atmosphere and Aerosol-
Photochemistry Interactions :

* long distant tracks following biomass burning plumes
e.g. Africa to Indian Ocean

e cross-sections of biomass burning plumes with tracks along coasts

Halogen Oxides in the Atmosphere:

* North-South latitude transects at tropopause height in different
seasons

« dedicated flights over suspected source regions
— polar spring sea-ice
— volcanoes
— coastal regions
— upwelling regions
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Instrumentation

Remote Sensing:

» nadir and zenith looking UV/vis/INIR MAXDOAS spectrometer for integrated
columns / vertical profiles of O3, NO2, HCHO, BrO, IO, 12

» with radiation calibration, the MAXDOAS measurements will also be useful for
measurement of aerosol optical depth

e horizon looking UV/vis/INIR MAXDOAS spectrometer for concentrations and
vertical profiles at flight altitude of O3, NO2, HCHO, BrO, IO, 12

* Broadband detectors measuring actinic flux
 NADIR looking Lidar for aerosol detection and O3 profiles (DLR)
e MIPAS O3, H20, HDO, N20, CH4, SF6, CCl4, F22, F11, F12, HNO3, CIONO2

In-situ Measurements:
* Aerosol Mass spectrometer

* instruments for RO2, HOx, NOx/NQy, O3, CO, HCHO, VOC, OVOC, Nitrates,
S0O2

 Resonance Fluorescence detectors for XO (Halogen oxides)
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