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Dear Janet, 

 

Comment on the potential for accumulation of air pollution in exterior sub-street-level basements   

 
I hereby set down in writing the response which I gave verbally to you in a telephone call from you in 

late summer of last year (in August, I think).  

 

You sought my professional opinion as to whether it was my view that ambient air pollution, in 

particular nitrogen dioxide (NO2), could have higher concentration in the ambient air present outside the 

sub-street-level (‘basement’) entrances of buildings, such as are typical in Edinburgh’s New Town, 

compared with the ambient air at the facade of the same building at street level.   

 

As I understand it, one of the points relating to this query was that NO2, in its pure form, is more dense 

than air. However, the NO2 in ambient air is present at a relative proportion of only a few tens of parts 

per billion. At these very low relative abundances the density of pure NO2 will not be relevant and the 

distribution of NO2 will be controlled by the same general air movements of turbulence and advection 

(wind) as the bulk air itself. Aside from local meteorological conditions, the principal factor 

determining the extent of dispersion (dilution) of NO2 will be distance from source. 

 

The temporal abundances of NO2 in these sub-basement regions will of course vary because of the same 

factors causing NO2 to vary at a given location anywhere in a city centre, i.e. variations in source 

emission patterns (daily and seasonally) and variations in dispersion meteorology (windiness and 

stability of boundary layer, and similar).    

  

The same general points can be applied to behaviour of other ambient air quality pollutants which are 

also present in relatively very low abundances such as fine particles (PM10 and PM2.5) or carbon 

monoxide (CO).  

 

 

Yours sincerely, 

 

 

Dr. Mathew R. Heal   




