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Atmosphere

T

Diameter of the atmosphere: 1999 km (p = 1 atm)
Mass: 5140 Trillion tons




Atmosphere

Volume: approx. 3% compared to planet (p = 1 atm)
Mass: only 0.00009 % of the Earth’s mass




Atmosphere

due to it's small reservoir _the atmosphere is the most vulnerable part of
the planet — any environmental changes on the planet manifest
themselves fastest in the atmosphere
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Budgets of NMVOC
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The photochemical engine

N /

Players:

NMVOC: volatile organic compounds
NO,: nitrogen oxides

RO,. peroxy radicals

HO,: hydroxy radicals

hv: radiation




Elevated Ozone Causes
Health Problems and
Damages Plants/Crops

e.g. in US: ~14-55 billion U$
2 health care costs / year
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Atmospheric oxidation of NMVOCs leads to organic ae rosol formation
% 0,1

Organics > Sulfate
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Two different estimates of SOA: 710 TgC/yvs 134 Tg Cly
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Field campaigns 2003-2009



1300 TgC/a primary VOC input

Mean [TgC/a] Comments
this study 590+130 Dry and wet deposition (vapors)
Goldstein and Galbally (2007) 200£100 Dry and wet deposition (vapors)
Hallquist et al., 2009 800 Dry and wet deposition (vapors)
Willey et al. (2000) 430150 Wet deposition (vapors+particles)
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Climate Models are tuned
by adjusting aerosol forcing,
a poorly constrained
process

%

Kiehl, GRL, 2007
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Emission of NMVVOC
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Latitudinal Distribution of NMVOC

! ( 1009)00'B

Bottom-up (total): 1580 Tgly A 1009:00 ' B

IPCC2001, 2007: 450 Tgly

GFEDv2, 2000 x2, EDGAR 2000; Guenther et al., 1995, 2007
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OH — The Detergent of the Atmosphere

other HOx sources: photolysis of carbonyls, ozonolysis of hydrocarbons, OH+peroxides, O; +HO,
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Chemical stability of the atmosphere
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Free Troposphere

Models say too high
Test with measurements
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Our measurements can
constrain the full budget
equation
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Mean [TgC/a] Comments
this study 590+130 Dry and wet deposition (vapors)
Goldstein and Galbally (2007) 200£100 Dry and wet deposition (vapors)
Hallquist et al., 2009 800 Dry and wet deposition (vapors)
Willey et al. (2000) 430150 Wet deposition (vapors+particles)




Latitudinal Distribution of NMVOCs
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Bottom-up (total): 1580 Tgly A 1009:00 ' B

IPCC2001, 2007: 450 Tgly

GFEDv2, 2000 x2, EDGAR 2000; Guenther et al., 1995, 2007
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