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Structure 

Composition-Climate Interactions 

(with a focus on ozone and the Arctic)                  

(and in three parts) 

 

Introduction 

Structure of the atmosphere 

Why does ozone matter? 

Modelling the atmosphere 

The recent past 

Observations (an aside: Antarctic climate change) 

Simulations of the recent past 

Expectations for the future 

Common sense (ozone recovery) 

Projecting the future (surprises?) 
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Vertical Structure 
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Vertical Structure (Strat. - Trop.) 
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Braesicke, doi:10.1016/B978-0-12-382225-3.00227-9 
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Zonal Mean Temperature 
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Zonal Mean Zonal Wind 
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Quasi-Biennial Oscillation 
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Linking Low and High Latitudes 

Peter Braesicke - Composition-Climate Interactions 17.07.2016 

Equator 

Northern Hemisphere 
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Wind and Waves 
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Brewer-Dobson Circulation 
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Equator Winter 
Pole 

Summer 
Pole 

Vortex Surf 
Zone 

Tropics 

Mesosphere 

Stratosphere 

Trop. 
Conceptual structure of the Brewer-
Dobson Circulation (BDC) following 
Plumb (2002). 
SH Example: Braesicke et al., 2013 
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WMO Ozone Assessments 
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Measuring our Sun Glasses 
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WMO, 2014 

UV-B radiation: 280 to 315-nanometer (nm) wavelength 

UV-A radiation: 315 to 400-nm wavelength 
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Ozone in the Atmosphere 
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WMO, 2014 
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Vertical Sructure of Ozone 
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„Chemical View“ „Dynamical View“ 

average molar mass of dry air: 28.97 g/mol 

molar mass of ozone: 48 g/mol 

ratio: 1.66, 14 kg/kg are 8.4 ppmv 
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Circulation and Ozone 
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Annual Cycle of Total Column Ozone 
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1 DU=2.1415E-5 kg/m2 
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NH Ozone in February 
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NH Ozone in February 
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Polar Meteorology and Ozone 
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Dropping Paint … 
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Baldwin and Dunkerton, Science, 2001 
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Dropping Paint … 
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Baldwin and Dunkerton, Science, 2001 
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Feedbacks 
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WMO, 2010 
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Modelling the Atmosphere 
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ForHLR 
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Global Circulation 
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Surface Temperatures 
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QUESTIONS? 
A GREAT WIND IS BLOWING, AND THAT GIVES YOU EITHER IMAGINATION 
OR A HEADACHE.   CATHERINE II OF RUSSIA (1729-1796) 

Thank you for your attention! 

Peter Braesicke 
peter.braesicke@kit.edu 
http://www.imk-asf.kit.edu 
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Fluxes and Acceleration 
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Transformed Eulerian Means 
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Vertical Sructure of Ozone 
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Vertical Sructure of Ozone 
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