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            Abstract
The most important chemical cleaning agent of the atmosphere is the hydroxyl radical1,2, OH. It determines the oxidizing power of the atmosphere, and thereby controls the removal of nearly all gaseous atmospheric pollutants3,4. The atmospheric supply of OH is limited, however, and could be overcome by consumption due to increasing pollution and climate change4,5,6, with detrimental feedback effects. To date, the high variability of OH concentrations has prevented the use of local observations to monitor possible trends in the concentration of this species. Here we present and analyse long-term measurements of atmospheric OH concentrations, which were taken between 1999 and 2003 at the Meteorological Observatory Hohenpeissenberg in southern Germany. We find that the concentration of OH can be described by a surprisingly linear dependence on solar ultraviolet radiation throughout the measurement period, despite the fact that OH concentrations are influenced by thousands of reactants. A detailed numerical model of atmospheric reactions and measured trace gas concentrations indicates that the observed correlation results from compensations between individual processes affecting OH, but that a full understanding of these interactions may not be possible on the basis of our current knowledge of atmospheric chemistry. As a consequence of the stable relationship between OH concentrations and ultraviolet radiation that we observe, we infer that there is no long-term trend in the level of OH in the Hohenpeissenberg data set.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: 
                        Correlation of measured OH concentrations with simultaneously observed ozone photolysis frequencies, 
                        J
                        (O
                        1
                        D).
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Figure 2: 
                        Monthly averages of simultaneous observations of OH and 
                        J
                        (O
                        1
                        D) measured in different years at MOHp.
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Figure 3: 
                        Variance analysis of the 30-s time-resolved OH data measured at MOHp for 1999â€“2003.
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Figure 4: 
                        Bimonthly averages of destruction and production processes of OH at MOHp.
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        Editorial Summary
Radical thinking
The hydroxyl (OH) radical mainly determines the oxidizing power of the atmosphere. OH is important for the removal of pollutants influencing human health, climate change, and crop yield. It is widely believed that the atmosphere's oxidation efficiency may be threatened in the long-term by increasing air pollution, but data on OH trends are scarce. A set of long-term measurements taken between 1999 and 2003 at the Hohenpeissenberg Meteorological Observatory in southern Germany is therefore very welcome. The data reveal no observable trend in OH levels. Surprisingly, in view of the many reactions in which the radicals can take part, OH variability is closely and linearly related to solar ultraviolet radiation.
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