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 Ozone episodes in Summer 2018–19  
Ozone air pollution: Summer 2018–19 
Ozone is measured at all New South Wales air quality monitoring stations in the Sydney, Illawarra, 
Central Coast and Lower Hunter regions, and at Gunnedah in the North West Slopes region.  
Ozone levels were generally below national standards during summer 2018–19, with maximum hourly 
and four-hourly ozone in the very good to fair categories from 86% of days in the season in the Sydney 
south west region up to 100% of days in the Illawarra, Central Coast and North West Slopes regions. 

There were 13 days during summer 2018–19 when hourly and four-hourly ozone (O3) levels were over 
the relevant national standards (i.e., 10 parts per hundred million (pphm) for one-hour average ozone 
and 8 pphm for four-hour average ozone). These occurred on three days in December (27–28 and 31 
December), nine days in January (4, 15–18, 22, 25–26 and 29 January), and one day in February (18 
February) (details in Table 1 and Figure 1 to Figure 4).  
• There were no days over the national ozone standards in the Illawarra, Central Coast and North 

West Slopes regions. 

• Ozone levels were above the national standards on all 13 days in Sydney south west (ranging from 
five days at Liverpool to 13 days at Campbelltown West), six days in Sydney north west, two days in 
Sydney central east, and one day in the Lower Hunter region. 

The most extensive ozone episode occurred from 15 to 18 January 2019, coinciding with a widespread 
heatwave event in New South Wales. During this event, ten sites in the Sydney south west and Sydney 
north west regions exceeded the ozone standards on one or more days.  
Summer 2018-19 was the hottest on record across NSW, with temperatures well above average in 
Sydney and across the State. Several heatwaves occurred during December 2018 and January 2019. 

The Sydney region recorded the highest number of days over the ozone national standards in 2018–19 
since the 2006–07 warm season. 
This newsletter provides an overview of the seasonal conditions, comparisons to earlier summers and 
case studies of ozone episodes that occurred in summer 2018–19. There were similarities in the 
meteorological conditions on many of the episode days, with high temperatures (greater than 35 °C), 
similar synoptic conditions, stable conditions limiting atmospheric dispersion, and sea breeze formation 
typically travelling toward south west Sydney.  

Background information 
Ozone is a photochemical pollutant, which is not directly emitted into the atmosphere but formed via 
the reactions between precursors such as nitrogen oxides (NOX) and volatile organic compounds 
(VOCs) in sunlight. In Australia, elevated ozone concentrations occur during the warmer months, 
with peak concentrations usually observed between the middle of the day and early evening. 
Elevated concentrations are much more likely to occur under high temperature and sunny weather 
conditions.  
At high concentrations, ozone can impact on human health through eye and throat irritation. More 
information on ozone can be found on the Air pollutants we monitor page. 
Further information on typical ozone events can be found in the Department’s Ozone State of 
Knowledge Study. This study investigated the chemical and meteorological drivers for ozone 
formation in the Sydney Greater Metropolitan Region (GMR), that typically lead to high ozone days. 

http://www.environment.nsw.gov.au/topics/air/air-quality-basics/indicators-we-monitor
https://www.environment.nsw.gov.au/topics/air/research/previous-research/ozone-state-of-knowledge
https://www.environment.nsw.gov.au/topics/air/research/previous-research/ozone-state-of-knowledge
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Days over the ozone standards 
Table 1  Ozone events – summer 2018–19 

Ozone 
event 
date 

Max  
1-hour 
ozone# 
(pphm) 

Max 1-hour 
ozone site 

Max  
4-hour 
ozone# 
(pphm) 

Max 4-hour 
ozone site 

Max 
GMR 
temp*  
(°C) 

Number 
of sites 
exceeded 
either O3 
standard 

Sydney 
central-
east 

Sydney 
south 
west 

Sydney 
north 
west 

Illawarra Central 
Coast 

Lower 
Hunter 

North 
West 
Slopes 

Synoptic 
Type1 

27/12/18 10.2 Bargo 8.4 Bargo 39.2 1 0 1 0 0 0 0 0 7 

28/12/18 11.2  Camden 9.8  Campbelltown 40.6 9 1 4 4 0 0 0 0 2 

31/12/18 10.7 Beresfield 9.0 Bringelly 37.3 5 0 4 0 0 0 1 0 7 

04/01/19 10.4 Camden 9.6 Bargo 37.7 5 0 5 0 0 0 0 0 7 

15/01/19 12.8 Bargo 10.7 Bargo 39.2 6 0 4 2 0 0 0 0 7 

16/01/19 13.8 Camden 12.0 Richmond 39.4 9 0 5 4 0 0 0 0 2 

17/01/19 11.6 Oakdale 9.4 Camden 41.9 6 0 4 2 0 0 0 0 2 

18/01/19 10.7 Bargo 9.3 Campbelltown 41.8 5 0 5 0 0 0 0 0 2 

22/01/19 10.9 Bargo 9.7 Bargo 35.9 5 0 5 0 0 0 0 0 2 

25/01/19 9.9 Bargo 8.2 Bargo 37.0 2 0 2 0 0 0 0 0 2 

26/01/19 11.4 Liverpool 9.8 St Marys 41.6 9 1 5 3 0 0 0 0 2 

29/01/19 9.8 Campbelltown 8.9 Campbelltown 36.7 4 0 3 1 0 0 0 0 7 

18/02/19 9.9 Bargo 8.4 Bringelly 39.2 4 0 4 0 0 0 0 0 2 

Notes: #The ozone levels in bold are exceedances of the standards (exceeding 10 pphm for 1-hour ozone and 8 pphm for 4-hour ozone); *temp = temperature 

Elevated ozone levels in Sydney can occur under very distinct conditions. Jiang et al (2016)1 found that ozone levels over the national standards occur most 
often when high-pressure systems in the Tasman Sea direct warm and dry north-westerly winds over Sydney. These light synoptic flows allow for local 
mesoscale sea breezes to transport ozone and its precursor pollutants in the eastern parts of Sydney toward the city’s south west, under north-easterly 
winds. All 13 event days during summer 2018–19 were either under Type 2 or Type 7 synoptic types (as classified by Jiang et al (2016)1). Both types are 
very similar, however, the high-pressure system in Type 7 sits further west than in Type 2, and a low pressure trough intrudes south-eastward in Type 2 in a 
way that is not seen in Type 7.  

                                                
1 Jiang, N., Scorgie, Y., Hart, M., Riley, M., Crawford, J., Beggs, P., Edwards, G., Chang, L., Salter, D. & Virgilio, G. (2016). Visualising the relationships between synoptic circulation type and 
air quality in Sydney, a subtropical coastal-basin environment. International Journal of Climatology, 37, DOI: 10.1002/joc.4770. 
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Daily time series plots 
Daily one-hour and four-hour maximum ozone time series graphs show the maximum daily ozone levels 
throughout the season for each region. Elevated levels were more predominant in Sydney south west 
and Sydney north west, particularly in late December and throughout January (Figure 1 and Figure 2).  
Ozone levels remained below the standards in regions outside of Sydney throughout the season, with 
the exception of an event in Beresfield in December 2018 (Figure 3 and Figure 4). 
The 4-hour standard was exceeded more often compared to the 1-hour standard, which typically occurs. 

 
Figure 1 Daily maximum 1-hour ozone for Sydney regions – summer 2018–19 

 
Figure 2 Daily maximum 4-hour ozone concentrations for Sydney regions – summer 2018–19 

 
Figure 3 Daily maximum 1-hour ozone for Illawarra, Central Coast, Lower Hunter and North West 

Slopes regions – summer 2018–19 

 
Figure 4 Daily maximum 4-hour ozone for Illawarra, Central Coast, Lower Hunter and North West 

Slopes regions – summer 2018–19 

Comparison to previous summer seasons 
The Sydney region recorded the highest number of days over the ozone national standards in 2018–19 
since the 2006–07 warm season (Figure 5). There were four consecutive days over the standards 
between 15 and 18 January, the first time since February 2009. This week was characterised by a 
record-breaking heatwave across New South Wales. The highest consecutive runs of days over the 
ozone standards since the 1994–95 warm season was six days, occurring in both January 2001 and 
December 2001. 

There was one day over the ozone standards observed in the Lower Hunter region. Exceedances in this 
region are not common, with just eight days over the standards since 1994–95 (occurring over five warm 
seasons). Of these, only four (one day in 2009–10, two days in 2016–17 and one day in 2018–19) were 
exceedances not directly affected by bushfires.  
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There were no days during summer 2018–19 when ozone levels exceeded the standards in the Illawarra 
or Central Coast regions, with only seven and five days respectively recording fair ozone readings.  

 
Figure 5 Number of days over the ozone national standards during the warmer months, by region – 

summer 1994–95 to summer 2018–19   
Note: Station locations within Sydney vary during the analysis period due to available sampling sites. Significantly, Bargo and 
Oakdale stations were established in 1996. Except for short-term stations, most stations in the network were replaced with 
stations located nearby within a short period of time. As such, the data is indicatively consistent from 1996 onwards. 

Climate summary2 
As a photochemical pollutant, ozone formation is driven by high temperatures and sunlight. 

Summer 2018-19 was the hottest on record across New South Wales, with statewide minimum, mean 
and maximum temperatures more than 3 °C above average. Temperatures across Greater Sydney were 
very much above average during the season (Figure 6). January’s temperatures were the highest on 
record for the State, with the mean temperature exceeding the previous record set in 1939 by more than 
2 °C.  

Several heatwaves occurred during December and January. Of note, was the 14 to 18 January 
heatwave event, when the State’s daily maximum temperatures were 40 °C or higher over the five 
consecutive days. This is the second-longest run of consecutive days with 40 °C or higher temperatures, 
behind the eight consecutive days recorded in 1939. In Sydney, there was also a record of nine 
consecutive days of 35 °C or higher temperatures recorded at Penrith from 25 December to 2 January. 

Rainfall was close to average in Greater Sydney during summer 2018–19. 

 

Figure 6 New South Wales maximum temperature deciles – summer 2018–19

                                                
2 Temperature and rainfall information is from the Bureau of Meteorology NSW summer 2018-19 climate summary, Greater 
Sydney summer 2018-19 climate summary, NSW January 2019 climate summary and climate maps (accessed June 2019) 

http://www.bom.gov.au/climate/current/season/nsw/archive/201902.summary.shtml
http://www.bom.gov.au/climate/current/season/nsw/archive/201902.sydney.shtml
http://www.bom.gov.au/climate/current/season/nsw/archive/201902.sydney.shtml
http://www.bom.gov.au/climate/current/month/nsw/archive/201901.summary.shtml
http://www.bom.gov.au/climate/maps/
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Ozone episode case studies 
There were 13 days when ozone levels were above the national standards during summer 2018–19, at 
one or more monitoring stations (Table 1).  
These high ozone pollution days are further examined as separate case studies (i.e. episode analyses) 
to understand how regional and local conditions resulted in ozone exceedances in different regions. 
Three case studies are presented in further detail in the subsections: 

• Typical ozone episode: 4 January 2019 – representing a typical ozone episode in Sydney. 

• Extensive ozone episode: 15 to 18 January 2019 – representing an extensive ozone episode. 

• Lower Hunter episode: 31 December 2018 – representing a less common event when ozone 
concentrations at Beresfield, in the Lower Hunter, exceeded the national standards. 

The location of ozone exceedances in the Sydney GMR is closely related to meteorological conditions 
such as temperature, sunlight, and the extent of air movement (sea breezes) in the basin. For most 
event days in summer 2018-19, warm still conditions during the morning in the Sydney basin allowed 
typical easterly to north-easterly afternoon sea breezes to develop. The sea breezes transported ozone 
and precursor pollutants further inland, with elevated ozone concentrations observed in the western 
parts (often the south west) of the region in the afternoon. These conditions were observed on 10 of the 
13 event days in Sydney: 27 and 31 December 2018, 4, 15, 17–18, 22, 25 and 29 January 2019, and 18 
February 2019.  

Two other ozone events occurred in early 2019, one on 16 January 2019 and the other on 26 January 
2019, when the maximum ozone was observed in the Sydney north west region, rather than the south 
west region. The 16 January event was the highest observed ozone event of the season. The regional 
scale processes on 16 January were like the typical event days described above; however, the afternoon 
coastal breezes moved preferentially toward the north west of Sydney, rather than the south west of the 
city. Further details on this event day are given in the extensive ozone episode case study. 

There were two days when ozone exceedances were observed in the Sydney central east region. A 
convergence between land and sea breezes prevented high ozone concentrations from moving further 
inland, resulting in higher pollution at stations such as Parramatta North, Liverpool and Macquarie Park 
on these days. In particular: 

• On 28 December 2018, a slightly weak offshore breeze resulted in the sea breeze blowing more 
directly easterly during the day. Meteorological instability in the late afternoon prevented the sea 
breeze from reaching the far south west Sydney sites of Bargo and Oakdale. Parramatta North and 
Chullora recorded their highest ozone concentrations of the summer periods. 

• On 26 January 2019, conditions were very similar to 28 December, although slightly more consistent 
sea breezes prevailed, with only Bargo not exceeding in the Sydney south west. The highest ozone 
levels were observed at St Marys, indicating more direct easterly sea breeze. Liverpool, Macquarie 
Park and Lindfield recorded their highest ozone readings of the summer period. 

In comparison to these two events (28 December and 26 January), an ozone episode previously 
occurred in the 2016-2017 summer period, when the Sydney central east stations also exceeded the 
ozone standards. From 11 to 12 February 2017, the night-time and early morning atmospheric conditions 
were very still, with prevailing westerly breezes forming inland. The convergence of weaker sea breezes 
with light westerly flows prevented the convergence from moving west. This resulted in exceedances at 
all stations in Sydney central east and Illawarra regions, as well as Wyong on the Central Coast and 
three stations in the western Sydney. More information on this event can be found at Summer ozone 
episode from 11 to 12 February 2017. This type of event is less frequent and was not observed to this 
extent during summer 2018–19. 

https://www.environment.nsw.gov.au/research-and-publications/publications-search/summer-ozone-episode-from-11-to-12-february-2017
https://www.environment.nsw.gov.au/research-and-publications/publications-search/summer-ozone-episode-from-11-to-12-february-2017
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Typical ozone episode: 4 January 2019 
This episode represents a typical ozone episode for summer in the Sydney GMR, with levels over the 
national ozone standards at five stations in the Sydney south west region on this day.  

Ozone levels on 4 January 2019 
The highest ozone levels on 4 January 2019 were observed in the Sydney south west region (Figure 7). 
Camden recorded the maximum 1-hour ozone concentration of 10.4 pphm and Bargo recorded the 
maximum 4-hour ozone concentration of 9.6 pphm on this day.  

Fair air quality was observed in the Sydney north west region, with St Marys recording the region’s 
maximum 1-hour concentration of 8.8 pphm and 4-hour concentration of 7.96 pphm (just below the 
ozone standard). The Sydney central east region had better air quality, with a maximum 1-hour 
concentration of 6.1 pphm and maximum 4-hour concentration of 5.3 pphm at Macquarie Park, and good 
conditions elsewhere.  

Outside Sydney, a fair air quality reading for ozone was observed at Beresfield in the Lower Hunter 
(reaching a 1-hour average of 6.3 pphm and 4-hour average of 5.8 pphm), with good to very good air 
quality due to ozone observed at other Lower Hunter stations, the Central Coast, Illawarra and 
Gunnedah. 

 
Figure 7 Daily maximum 1-hour and 4-hour ozone, by region – 4 January 2019 

Meteorological conditions 
The meteorological conditions on 4 January 2019 were typical for most ozone exceedance days in the 
2018-19 summer. The high-pressure system off the east coast drove north to north west synoptic winds 
and stable atmospheric conditions in New South Wales (Figure 8).  

During the early morning, as land temperatures began to warm, a sea breeze developed on the coastal 
parts of Sydney (seen by 11am in Figure 9). At this time, light northerly winds were observed over 
western Sydney, drawing warm air into the basin. During the afternoon, the coastal sea breeze moved 
across the city, typically flowing toward to the south west of the city.  

Richmond recorded the maximum hourly temperature of 37.7 °C in Sydney on this day.  

These are typical meteorological conditions conducive to ozone formation within the Sydney basin1. 
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Figure 8 Synoptic chart3 for 4 January 2019, 11am Australian Eastern Daylight Time (AEDT) 

 

    
Figure 9 Surface wind flow charts for 8am, 11am, 2pm and 5pm AEDT on 4 January 20194 

Episode details 
The maximum ozone concentrations on this day corresponded to the movement of the sea breeze 
across the Sydney basin. This is more easily observed when looking at the hourly averaged data at 
selected Sydney stations on this day (Figure 10), which showed higher concentrations in the downwind 

                                                
3 Sourced from the Bureau of Meteorology Analysis Chart Archive website (accessed June 2019) 
4 The surface wind flow charts were created by DPIE staff using the Conformal Cubic Atmospheric Model (CCAM).  

http://www.bom.gov.au/australia/charts/archive/index.shtml
https://confluence.csiro.au/display/CCAM/CCAM
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sites in the Sydney south west region. Early in the morning, at sites close to the coast like Randwick, the 
sea breezes were already present, with north east winds observed. This resulted in minimal increase in 
the photochemical production of ozone, as ozone and its precursors were dispersed by the sea breeze. 
Concentrations at other stations increased during the early morning, due to higher temperatures and 
sunlight and light south west to north west winds.  

As the temperature increased, warmer inland air rose, allowing the relatively cooler air from the sea 
breezes to move inland. The inland sea breeze tended east to north-easterly, being influenced by the 
direction of the offshore breezes. As the sea breeze moved inland, elevated ozone concentrations were 
recorded at some stations due to transport of ozone and its precursors. The ozone levels at western 
stations increased further due to westward progression of sea breezes. The breeze continued to move 
inland, eventually reaching sites at the western edge of the Sydney basin in the late afternoon. 

On this day, exceedances of 1-hour ozone standard were observed between 14:00-15:00 at Bringelly, 
and 15:00-16:00 at Camden. Exceedances of the four-hour standard were observed for longer periods, 
between 15:00-17:00 at Bringelly, 15:00-18:00 at Camden, 17:00-19:00 at Oakdale and 16:00-20:00 at 
Bargo. On this particular day, ozone levels in Sydney north west remained just below the ozone 
standards. 

 

Figure 10 Timeseries panel plot for hourly 1-hour ozone, 4-hour ozone, temperature, wind direction 
(WDR) and wind speed (WSP) on 4 January 2019  
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Extensive ozone episode: 15 to 18 January 2019 
This episode represents the most extensive ozone episode in Sydney during summer 2018–19.  

Ozone levels from 15 to 18 January 2019 
Ozone levels over the national standards occurred on four consecutive days from 15 to 18 January 
2019. All ten sites in the Sydney south west and Sydney north west regions recorded elevated ozone 
levels on one or more days during this period (Table 2).  
Bargo, Campbelltown West, and Oakdale exceeded ozone standards on all four days. The highest levels 
were recorded at Richmond, in Sydney north west, reaching very poor conditions on the 16 January 
between 16:00-17:00 AEST, and poor between 13:00-19:00 AEST. This was the first ‘very poor’ Air 
Quality Index (AQI) due to ozone in New South Wales since 26 January 2011. Exceedances of ozone 
were observed during the afternoon hours between 14:00-20:00 on all days, starting as early as 12:00 
on 15 January and ending as late as 21:00 on 17 January. 

Table 2  Maximum daily ozone AQI* values from 14 to 19 January for each station 

Region Station 14/1/19 15/1/19 16/1/19 17/1/19 18/1/19 19/1/19 

Sydney central east Randwick 29 30 43 33 57 54 
Sydney central east Rozelle 27 40 42 34 65 52 
Sydney central east Earlwood - 40 57 54 80 51 
Sydney central east Lindfield 36 50 79 73 72 51 
Sydney central east Macquarie Park 47 82 91 81 81 51 
Sydney central east Chullora 39 56 70 79 85 54 
Sydney north west Parramatta North 60 95 102 97 91 54 
Sydney north west Prospect 68 104 125 107 87 53 
Sydney north west St Marys 68 116 147 116 81 54 
Sydney north west Richmond 59 96 150 92 87 47 
Sydney south west Liverpool 59 95 107 94 108 52 
Sydney south west Bringelly - - - - 105 53 
Sydney south west Campbelltown West 73 133 114 110 116 52 
Sydney south west Camden 70 127 139 117 - 39 
Sydney south west Oakdale 64 114 128 116 101 61 
Sydney south west Bargo 75 133 103 113 111 54 
Illawarra Wollongong 40 37 40 40 63 38 
Illawarra Kembla Grange 37 46 41 56 58 41 
Illawarra Albion Park South - 24 48 54 65 45 
Central Coast Wyong 25 41 71 44 51 49 
Lower Hunter Newcastle 29 24 54 29 39 42 
Lower Hunter Wallsend 29 46 75 56 59 48 
Lower Hunter Beresfield 28 60 86 53 90 62 
North West Slopes Gunnedah 61 60 69 83 65 62 

Note: * The maximum daily ozone AQI is the maximum of the 1-hour ozone AQI and the 4-hour ozone AQI 
- Data missing at Earlwood on 14 January due to communications fault; at Bringelly from 14 to 17 January and Camden on 18 
January due to instrument fault; and at Albion Park South on 14 January due to scheduled maintenance. 
 

For other NSW regions, stations located very close to the coast in the Sydney East, Illawarra and Lower 
Hunter regions (such as Randwick, Rozelle, Newcastle and all the Illawarra stations) recorded good to 
very good air quality from ozone on these days. Sites in these regions which are further inland, including 
Macquarie Park and Chullora in Sydney and Beresfield in the Lower Hunter, recorded fair air quality due 
to ozone between two and four days.  

https://www.environment.nsw.gov.au/topics/air/understanding-air-quality-data/air-quality-index
https://www.environment.nsw.gov.au/topics/air/understanding-air-quality-data/air-quality-index
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The impact of the coastal sea breeze is best observed in the comparison of closely-located Lindfield and 
Macquarie Park sites. Macquarie Park is just a few kilometres west of Lindfield but records higher 
maximum AQI readings on all days. A similar trend is observed in the Lower Hunter region between the 
coastal Newcastle station compared to the Wallsend and Beresfield stations further inland. 
For Gunnedah, in the North West Slopes region, the highest ozone AQI of the season (83) was recorded 
on 17 January, which was its second-warmest day of the season and directly followed the warmest day.  

Meteorological conditions 
This extensive ozone episode occurred during a heatwave event, when NSW daily maximum 
temperatures were 40 °C or higher over five consecutive days from 14 to 18 January5.  
Nationally, the second-warmest day on record for any month occurred on 15 January, during an 
unprecedented five consecutive days of mean maxima above 40 °C (from 12 to 16 January)6. The 
hottest day on record nationally for both minimum and daily mean temperatures also occurred on 16 
January.  
The absence of cold fronts and persistence of a slow-moving high-pressure system in the Tasman 
dominated throughout this episode, creating calm conditions throughout the week (Figure 11). On 14 
January, a trough extended from central Australia to southern inland NSW. The trough drew hot air from 
central Australia over much of New South Wales, while the high prevented cold fronts from moving into 
the State. This resulted in calm unchanged conditions for consecutive days, leading to severe heatwave 
conditions in most districts by 15 January.  
On 16 January lower wind speeds were observed across Sydney during the morning and a weaker 
offshore north-easterly breeze occurred, when compared to the other days in this episode. This resulted 
in an atypical light southerly wind in the basin in the morning, rather than the more typical light northerly 
winds. This resulted in the afternoon sea breeze blowing from a more easterly to south-easterly direction 
across the city compared to the preceding days, resulting in the sea breeze moving more toward the 
north west of the basin. 
The slow-moving southerly trough moving across the State reached Sydney during the early morning of 
19 January, resulting in much cooler conditions and seeing an end to the ozone episode. 

Episode details 
The meteorological conditions on the 15, 17 and 18 of January were broadly like those of the typical 
episode on 4 January. They resulted in exceedances at five to six sites in the western Sydney regions, 
with those furthest downwind from the centre of the city in a south west direction receiving the highest 
impact. The exceedance periods extended for between six and seven hours in the afternoon on each of 
these days. Bargo (133) and Campbelltown West (133) recorded their highest AQI of the summer period 
on 15 January. 
The highest ozone AQI reading during the summer was observed on 16 January at Richmond (150). The 
more prevalent northerly direction of the sea breeze also resulted in the highest AQI readings of the 
summer period for Prospect (125) and St Marys (147). It should be noted that the south west Sydney 
region still recorded poor air quality on this day, with Camden (139) and Oakdale (128) recording their 
highest AQI of the summer period. 

                                                
5 Source: NSW January 2019 climate summary (accessed June 2019) 
6 Source: BoM Special Climate Statement 68 - widespread heatwaves during December 2018 and January 2019 (accessed 
June 2019) 

http://www.bom.gov.au/climate/current/month/nsw/archive/201901.summary.shtml
http://www.bom.gov.au/climate/current/statements/scs68.pdf
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Figure 11 Bureau of Meteorology synoptic charts for 11am AEDT from 14 to 19 January7 

                                                
7 Sourced from the Bureau of Meteorology Analysis Chart Archive website (accessed June 2019) 

http://www.bom.gov.au/australia/charts/archive/index.shtml
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Lower Hunter episode: 31 December 2018 
In Sydney, this day was broadly similar to the typical event on 4 January. It differed slightly in that the 
high-pressure system in the Tasman was weakening, with the incoming trough over NSW bringing 
weaker coastal sea breezes during the afternoon, and more instability inland during the day (Figure 12).  

  

Figure 12 Bureau of Meteorology synoptic charts for 11am and 5pm AEDT on 31 December 20187 

Four sites recorded ozone levels over the four-hour ozone standard in the Sydney south west region, 
with ozone levels at some stations in Sydney north west just below the four-hour standard (Figure 13).  
The single ozone exceedance of the season at Beresfield, in the Lower Hunter, was observed on this 
day. The one-hour ozone concentration peaked and led to an exceedance at 13:00 at Beresfield, with 
the four-hour standard also exceeding the standard in the following two hours.  

 
Figure 13 Daily maximum 1-hour and 4-hour ozone, by region – 31 December 2018 

Exceedances in the Lower Hunter are much rarer than in Sydney, with only seven other days observing 
ozone exceedances in the last 25 years, and only three of those were not directly related to bushfire 
events. These other events occurred in the 1997–98 (three days), 2003–04 (one day), 2009–10 (one 
day) and 2016–17 (two days) warm seasons. 
Possible causes of the 31 December 2018 event include observed lower wind speeds in the morning, 
allowing higher concentration of precursors. The instability may have allowed some southerly flows 
through the Lower Hunter over the previous 12 hours, which may have recirculated drainage flow from 
Sydney on the previous day. Higher temperatures were also observed in Beresfield on that day 
(reaching a maximum of 37.3 °C), which assisted further ozone formation. 
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