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 3.2.4 Seasonal variations in PM2.5 at urban background sites

 9.  The pattern of PM2.5 concentrations by month of the year is summarised in 
Figure 3.5 for urban background sites in four geographic areas of the UK. 
The pattern during 2010 was broadly similar at all sites (and at roadside and 
industrial sites, not shown), with the concentrations declining steadily from 
January through to a minimum in July/August, before rising again to December. 
This is broadly similar to the pattern seen in 2009, although the highest 
concentrations in 2009 were in January not December (as was also the case 
in London in 2010) (Laxen et al., 2010). The patterns seen relate to greater 
emissions of both primary PM and secondary PM precursors during the winter, 
due to the higher heating load, as well as to the reduced dispersion of local 
sources during the winter period. It will also relate, in part, to the loss of semi-
volatile PM during summer months, which will be less prevalent during winter 
months. The range of monthly means is substantial, from 6 to 21 µg m-3 in 
northern UK, from 8 to 22 µg m-3 in central UK, from 9 to 20 µg m-3 in southern 
UK and from 9 to 22 µg m-3 in London. The particularly high monthly mean for 
December 2010 in the central and northern parts of the UK coincided with the 
coldest December for a number of years, particularly in Scotland, which will 
have contributed to additional heating loads and associated PM emissions. It is 
clear that wintertime concentrations will make the greatest contribution 
to the annual mean; it may thus be more effective to target measures at 
those sources contributing to the elevated wintertime concentrations.
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   Figure 3.5: Variation of PM2.5 concentrations (µg m-3) at urban background 
sites by month of the year in 2010 at sites in northern UK (n=6), central UK 
(n=17), southern UK (n=10) and London (n=8). The shading represents the 95% 
confidence interval of the mean.

3.3 Trends in PM2.5 concentrations
 10.  No monitoring sites have been identified with long data runs (> 5 years) using 

reference equivalent instruments for PM2.5. There are, therefore, no reliable 
trend data available for PM2.5.

 11.  An indication of trends is provided by the results of PM2.5 monitoring carried out 
between 1999 and 2011 at sites in southern England using TEOM instruments 
(see Section 2.3.2, Chapter 2). These instruments will not have recorded the 
volatile component of the PM2.5, thus there must be some uncertainty as to the 
trends observed (Figure 3.6). The London Marylebone Road data were not ratified 
during the early part of the period and have therefore been removed. There is 
limited evidence of a downward trend at the rural sites (the Mann–Kendall non-
parametric test of significance for a trend at the 95% confidence level has been 
applied, which showed no significant trend at Harwell and a -0.15 µg m-3 yr-1 
trend at Rochester Stoke), limited evidence of a downward trend at the urban 
background sites (no significant trend at London Bloomsbury and a -0.27 µg m-3 
yr-1 trend at Bexley Thamesmead) and limited evidence of a downward trend 
at the roadside sites (no significant trend at London Marylebone Road (over a 
shorter six-year period) and a -0.48 µg m-3 yr-1 trend at Ealing Acton Town Hall).
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   Figure 3.6: PM2.5 concentrations (TEOM µg m-3 unadjusted) at rural, urban 
background and roadside/kerbside sites in southern England. A smoothed 
trendline has been fitted with the shading representing the 95% confidence 
interval.
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