Additional File 2: Expressing “pseudo” model data in terms of spatial and temporal correlations () and variance ratios ()

Based on papers by Butland et al,[1] and Reeves et al,[2] we can incorporate both classical and Berkson error into “true” daily air pollution data ( to obtain pseudo modelled data ( for each site  using the following formula: 

 
 

 
[bookmark: _GoBack]In order to incorporate error at both spatial (and temporal levels (we can expand this formula using a generalisation of second-order regression as outlined in Cox and Hinkley,[3] as follows:


 
We want to express equation (2.2) in terms of: 
a) The temporal correlation between true and model data within site=; b) the spatial correlation between true and model 5-year means=; c) the ratio of model to true variances temporally (variances of daily data within site) =; and d) the ratio of model to true variances spatially (variances of 5-year means across sites) =.

Similarly

Using (2.3) and (2.4) we can re-write (2.2)

 


 
 
In our simulations we assume that the variation across time is the same within each site i.e.  , for all .
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