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“LAUDATO SI’, mi’ Signore” 

“Praise be to you, my Lord” 

Climate as a common good 

 

23. The climate is a common good, belonging to all and meant for all. At 

the global level, it is a complex system linked to many of the essential 

conditions for human life. A very solid scientific consensus indicates that 

we are presently witnessing a disturbing warming of the climatic system.  

 

THE HOLY FATHER 

FRANCIS 

ON CARE FOR OUR COMMON HOME 

Peter Braesicke – GRACE School 2015 23.07.2015 
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Climate matters:  

Living with environmental change 

How is our research organised? 

 

The structure and elements of the atmosphere 

 

Observing the state of the atmosphere 

Modelling the atmosphere and its time evolution 

The ozone hole as an example …. 

 

Concluding remarks 

Peter Braesicke – GRACE School 2015 23.07.2015 
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Vertical Structure of the Atmosphere 

Peter Braesicke – GRACE School 2015 23.07.2015 
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How do we measure the atmospheric state? 

Peter Braesicke – GRACE School 2015 23.07.2015 

Satellite:  

e.g. MIPAS on ENVISAT  

(2002-2012) 

 

Balloon: 

e.g. MIPAS-B 

 

Aircraft:  

e.g. GLORIA on HALO 

 

Ground-based:  

e.g. KITcube 
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ENVISAT 2002 – 2012 (KA: MIPAS) 

Peter Braesicke – GRACE School 2015 23.07.2015 

Hopefully: ATMO-SAT 
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MIPAS Balloon 

Peter Braesicke – GRACE School 2015 23.07.2015 

MIPAS: Michelson 

Interferometer for Passive 

Atmospheric Sounding 
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GLORIA (on GEOPHYSICA and HALO) 

Peter Braesicke – GRACE School 2015 23.07.2015 

Eine Entwicklung des KIT und des FZK 

Gimballed Limb Observer for Radiance Imaging of the Atmosphere (GLORIA) 



IMK-ASF 15 Peter Braesicke – GRACE School 2015 23.07.2015 



IMK-ASF 16 

How do we model the atmosphere? 

Peter Braesicke – GRACE School 2015 23.07.2015 
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Global Circulation 

Peter Braesicke – GRACE School 2015 23.07.2015 
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Global Circulation (above) 

Peter Braesicke – GRACE School 2015 23.07.2015 
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A complex system … 
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… and we are right in the middle! 
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The other anthropogenic climate change … 

Peter Braesicke – GRACE School 2015 23.07.2015 

Nature, 1985 

Joseph Charles Farman CBE (7 August 1930 – 11 May 2013) 



IMK-ASF 21 

The ozone hole (in colour) …  

Peter Braesicke – GRACE School 2015 23.07.2015 

BIRA/IASB 
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 … and in profiles 

Peter Braesicke – GRACE School 2015 23.07.2015 
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Example Science 

Do chemistry-climate interactions matter? 

“Observed” ozone and circulation changes in the SH 

Do they affect regions at the surface? 

 

How can we understand the interactions between composition 

(stratospheric ozone) and meteorology? 

Tool: Chemistry-climate model (UMUKCA, …) 

Strategy: Well defined numerical experiments to study sensitivities 

 

How does the ozone hole …  

… affect seasonality in the stratosphere? 

… affect (regional) surface climate (temperatures)? 

 

 

 

 

 

Peter Braesicke – GRACE School 2015 23.07.2015 
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Does the ozone hole matter? 

Peter Braesicke – GRACE School 2015 23.07.2015 

Yes! WMO, 2011 
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“Observed” ozone and temperature changes 
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ERA-Interim Reality: Mean(1998 to 2002) - Mean(1979 to 1983) 

Ozone Difference [%] – 90º-75ºS Temp. Difference [K] – 90º-75ºS 
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“Observed” circulation and surface changes 
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ERA-Interim Reality: Mean(1998 to 2002) - Mean(1979 to 1983) 

December 

Height Difference [m] – 90º-75ºS Surface Temp. Difference [K] 
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Brewer-Dobson Circulation 

Peter Braesicke – GRACE School 2015 23.07.2015 

Equator Winter 
Pole 

Summer 
Pole 

Vortex Surf 
Zone 

Tropics 

Mesosphere 

Stratosphere 

Trop. 

Conceptual structure of the 
Brewer-Dobson Circulation (BDC) 
following Plumb (2002). 

Focus: How is the 
seasonal progression in 
the Southern Hemisphere 
changed by ozone loss? 
 
Does this affect the 
troposphere? 
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Understanding: The CCM as a tool 
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Model: 

UMUKCA @ N48L60 

3.75°x2.5°, 0 – 84km 

CheS Chemistry (Look-up J) 

CheST+ Chemistry (Fast-Jx) 

Boundary conditions: 

Hadley Centre SSTs/SI 

 

Time slices for 2000 conditions 

http://www.ukca.ac.uk/wiki/index.php/UKCA 

http://www.ukca.ac.uk/index.php?option=com_banners&task=click&bid=3
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Understanding: Designing experiments 
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Model: 

UMUKCA @ N48L60 

3.75°x2.5°, 0 – 84km 

CheS Chemistry (Look-up J) 

CheST+ Chemistry (Fast-Jx) 

Boundary conditions: 

Hadley Centre SSTs/SI 

 

Time slices for 2000 conditions 

http://www.ukca.ac.uk/wiki/index.php/UKCA 

http://www.ukca.ac.uk/index.php?option=com_banners&task=click&bid=3


IMK-ASF 30 

Modelled ozone loss and response 

 

 

 

 

 

Peter Braesicke – GRACE School 2015 23.07.2015 

Temperature Difference [K] 

Ozone Difference [%] – 90º-75ºS Height Difference [m] – 90º-75ºS 
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Stratospheric wind/circulation change 
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70hPa Zonal Wind [m/s] – 90º-75ºS Zonal Wind [m/s] – 90º-75ºS 
Δu Δu 
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Stratospheric circulation/transport change 
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Changes in seasonality due to O3 loss 

Peter Braesicke – GRACE School 2015 23.07.2015 

Braesicke et al., ACP, 2013 
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Effects on surface climate 
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Keeble et al., ACP, 2014 
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“LAUDATO SI’, mi’ Signore” 

“Praise be to you, my Lord” 

Climate as a common good 

 

23. The climate is a common good, belonging to all and meant for all. At 

the global level, it is a complex system linked to many of the essential 

conditions for human life. A very solid scientific consensus indicates that 

we are presently witnessing a disturbing warming of the climatic system.  

 

THE HOLY FATHER 

FRANCIS 

ON CARE FOR OUR COMMON HOME 

Peter Braesicke – GRACE School 2015 23.07.2015 
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The End 

Peter Braesicke – GRACE School 2015 23.07.2015 
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Summary 
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Do chemistry-climate interactions matter? 

The ozone hole modifies stratospheric circulation 

Stratosphere-Troposphere coupling influences regional surface 

climate 

 

How does the ozone hole …  

… affect seasonality in the stratosphere? 

Longer lasting/stronger stratospheric vortex, 

Seasonal shift in the Brewer-Dobson Circulation 

… affect (regional) surface climate (temperatures)? 

Elevated tropopause in high latitudes, 

Lagged increase in heat-flux, 

Cold barotropic vortex in the lower stratosphere, 

Off-pole warming and polar cooling 

Climate equilibrium! Does not necessarily imply causality! 

 

 

 

 

 


