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Clean Air for NSW Consultation Paper 

This submission is made by Dr Giovanni Di Virgilio, Research Associate at the Climate Change 

Research Centre (CCRC) at UNSW, and Dr Melissa Hart, Graduate Director, Australian 

Research Council Centre of Excellence for Climate System Science, UNSW. It draws on our 

research expertise in air quality, climate science, meteorology and urban climatology, as 

well as professional experience in air quality consultancy. Our recent research focus has 

been on predicting the air pollution impacts of wildfires and hazard reduction burns (HRBs) 

in Sydney, in particular, how meteorological conditions during HRBs are linked to poor air 

quality (high concentrations of fine particulate pollution; PM2.5). 

1. Introduction  

We welcome the opportunity to comment on the Clean Air for NSW Consultation Paper. We 

are strongly supportive of the government’s proposal to improve average air quality results 

across NSW. We agree with the Government’s aim of reducing long-term exposure of large 

populations to air pollution. To help achieve this aim, this submission proposes measures 

that can reduce the air quality impacts of HRBs, and also suggests improvements to air 

quality monitoring. 

2. Exposure and Impact Reduction / Air Quality Forecasting 

GOAL: 

Improved health outcomes and reduction in all health impacts of smoke across 

populations by reducing exposure to particle pollution from hazard reduction and open 

burning in metropolitan and regional NSW. 
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Our research has identified the key meteorological conditions linked to elevated PM2.5 

during HRBs in Sydney’s Greater Metropolitan Region (GMR), in particular, how systematic 

variation in conditions  will result in either poor or good air quality during burns (Di Virgilio 

et al., In preparation). The key differences in meteorological covariates between low and 

high PM2.5 pollution conditions occur during the mornings (00:00 to 07:00 h) and evenings 

(20:00 h onwards) when HRBs are being conducted. Mean diurnal planetary boundary layer 

height (PBLH), where the PBLH has a key role in the turbulent transport of air pollutants, is 

lower during these hours when HRBs coincide with high PM2.5, in comparison to 

corresponding times during low PM2.5 (Figure 1). Simultaneously, mean diurnal cloud cover, 

temperature and wind speed are also lower in magnitude during HRBs and high PM2.5 

events, compared to good air quality events. These stable meteorological conditions in the 

early mornings coincide with the night time/early morning westerly cold drainage flows in 

Sydney, which lower the PBLH, inhibiting vertical dispersion and lead to the build-up of PM 

during mornings (Hart et al., 2006). In contrast, the behaviours of meteorological covariates 

during the afternoons of both pollution conditions are very similar, except that surface 

temperature is 1 to 6 °C warmer during high PM2.5.  

These findings indicate how the timing of HRBs could be altered to reduce their air 

pollution impacts in Sydney, for instance, by conducting HRBs when the PBLH is higher. 

Similarly, conducting HRBs later in the day (by a matter of hours) is one way of reducing HRB 

air quality impacts, because the PBLH generally starts increasing rapidly in height from 07:00 

until 12:00 h. Fires conducted earlier in the morning when the PBLH is at its lowest and 

temperatures are cool, will promote effects such as fire smoke residing near ground-level. 

At low-altitudes, the smoke will cool further, potentially drifting and concentrating in low 

areas, especially because of the cool air drainage prevalent in Sydney during the early hours. 

Furthermore, our findings show that the predicted positive influence of the date of 

HRB occurrence on PM2.5 increases sharply from April onwards, before decreasing in 

June/July, with this trend most apparent during high PM2.5 concentrations (Figure 2). 

Conducting burns between these periods is potentially less favourable from an air quality 

perspective, because the meteorological conditions (e.g. temperature inversions) and 

synoptic scale factors that are more conducive to elevated PM2.5 are more prevalent. Again, 

these results can help support the scheduling of HRBs. 
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With continued research effort, we can build upon these findings and contribute to 

locality-specific forecasts of the air quality impacts of HRBs and wildfires in the Sydney GMR 

and other locations in Australia. Moreover, communication of our findings both across 

government agencies and with the wider community can help increase understanding of the 

appropriate meteorological conditions for conducting HRBs. 

 

Recommendations 

 Increased cross-agency collaboration, in particular OEH and RFS, with the university 

sector to expand research into air quality impacts from HRBs. This should include 

identifying conditions where undertaking HRBs would be detrimental to health, and 

developing air quality forecasting tools that improve planning of burn times to reduce 

air pollution risk to the community, while still allowing this vital work to be carried 

out. This could include taking advantage of research funding available via the 

Australian Research Council Linkage Scheme.  

 In addition to a cross agency protocol to identify circumstances where HRBs would be 

harmful to public health, scheduling of all HRBs should include an assessment of 

impacts on air quality.  

 Planned HRBs, including possible air quality impacts, should be communicated to the 

public the day before they are scheduled. 

3. Air Quality Monitoring Review 

GOAL: 

Ensure NSW air quality monitoring networks meet government and community 

information needs. 

Ultrafine particle (UFPs; particles < 0.1µm in size, i.e. much smaller than PM2.5 particles) are 

produced through combustion activities and are persistent in all ambient air. Both acute and 

chronic exposure to UFPs is believed to have several more aggressive health implications 

than the classes of larger particles (Calderon-Garciduenas et al., 2008; Jacobs et al., 2010; 

Pieters et al., 2015; Maher et al., 2016). As part of the new US EPA ambient air quality 

monitoring network, UFPs are being monitored to determine concentration levels and 

further study health effects related to exposure. Given the comparative lack of knowledge 
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regarding UFP concentrations across Sydney, and the severe potential health implications, 

there is a need to complement the traditional measurements of PM10 and PM2.5 in Sydney 

by establishing a network to routinely monitor UFPs. As per the US EPA, this will enable 

measurements of spatial and temporal variation in UFPs and a better understanding of the 

associated health effects.  

We also suggest that the Office of Environment and Heritage (OEH) air quality monitoring 

network can be optimised by improving its geographic coverage (e.g. Kanaroglou et al., 

2005). Currently, there are no monitors in busy urban centres such as Sydney and 

Parramatta CBDs. These major business and commercial centres experience intense road 

traffic and economic activity, moreover, the numbers of people exposed to potentially 

harmful air quality in these areas are high. Other notable areas where additional monitoring 

stations are required are Sydney’s northern suburbs. 

Recommendations 

• Establish a network to routinely monitor ultrafine particles across the Sydney 

metropolitan area.  

• Expand the OEH monitoring network by optimising is geographical coverage, 

including introducing monitoring stations into busy CBD locations. 
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Figure 1. Mean diurnal variation of hourly PBLH (planetary boundary layer height), total cloud cover, temperature and wind speed for low 
versus high PM2.5 pollution during prescribed burns at Liverpool, Sydney. Shading represents the 95 % confidence intervals of the means. 
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Figure 2. Comparing the influence of hazard reduction burn date of occurrence, ‘i.e. day of year’, on predicted PM2.5 concentrations, where 

these are divided into low versus high pollution conditions, at four air quality monitoring sites in Sydney. The solid lines are fitted curves, 

dotted lines are 95% confidence bands and dots are partial residuals. 
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