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                     Ozone  

• Noxious air pollutant harmful for  

     humans and vegetation 

• Greenhouse gas 

• Important oxidant in tropospheric chemistry 

 

                  Positive model bias (1) 

  

Project 

Revision of ozone dry deposition in the global atmospheric 

chemistry model ECHAM5/MESSy 

Objectives 

• More realistic diurnal and seasonal variability of dry deposition 

• Adaption of stomatal aperture in extreme events 

• Better representation of soil moisture 

• Better agreement of surface ozone with global observations 
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Dry deposition parametrization (2) 
Multiple resistance analogy: 

• Resistances represent compartments 

(stomata, cuticle etc.) 

• Combination to dry deposition velocity 

One big-leaf approach:  

• Single resistances correspond to the whole 

canopy 

• Neglecting of detailed canopy structures 

 Only Leaf Area index1 

 
1 leaf area/surface area (m2/m2) - LAI 

Two main dry deposition pathways 

Stomata Cuticle (dry) 

VPD: difference between actual and 

saturated vapour pressure (4) 
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Two main dry deposition pathways 

Stomata Cuticle (dry) 

VPD: difference between actual and 

saturated vapour pressure (4) 
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• Overestimation of observations (obs) 

• Default (DEV) scheme: oversimplified 

usage of LAI 

• REVISED (REV) scheme: too high 

cuticular uptake due to mismatching 

humidity, too low  

    stomatal soil moisture stress in summer 

Mean annual cycle of dry deposition velocity at  Hyytiälä research station (Finland)  

• Underestimation of observations (obs) 

• Default (DEF) scheme: only stomatal 

uptake 

• REVISED (REV) scheme:  too high 

reduction of stomatal uptake due to 

mismatching meteorology & too less in-

canopy reactions 

Mean summer diurnal cycle of dry deposition velocity at Lindcove research station 

(California)  
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• Increase dominated by cuticular uptake 

• Favoured at moist surfaces 

• During night  

• Larger variability of stomatal uptake  

• Heat and drought (± 45 %) 

• Soil moisture (increase at dry soil) 

Relative change of annual mean dry deposition velocity  

• Combined effect 

• Change of O3 dry deposition 

• Changed removal of O3 precursors 

 

• Regional: up to 20 % 

• Global: small change  

Relative change of annual mean  surface ozone  mixing ratio   
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Conclusion 
• Revision increases the dry deposition of ozone 

• Impact of VPD adjustment > temperature adjustment 

• Regional variable 

• Dominant increase cuticular uptake is favoured in humid climate 

• Decrease of surface ozone regionally > 20 % 

• Indirect and direct effect 

• Impacts the related chemistry 

• Potential to reduce the positive bias of surface ozone in global models 

Comparison with observations: 

New scheme enables a more realistic representation of dry deposition  

• Strong limitation due to limits in representation of the local meteorology 
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