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 Particle episodes in Summer 2018–19  

PM10 (particles less than or equal to 10 microns in diameter) – The network recorded 34 days 
with daily PM10 concentrations above the national benchmark of 50 micrograms per cubic metre 
(µg/m3), which is higher than the previous four summers. This was attributed to drought conditions 
in New South Wales, which led to a significant number of widespread or localised dust events. 
PM2.5 (particles less than or equal to 2.5 microns in diameter) – Two days were above the daily 
PM2.5 benchmark of 25 µg/m3, one due to widespread dust and one due to a local grass fire. 
Comparison to previous summers – For regional NSW, the number of days above the PM10 
benchmark in summer 2018–19 was not unprecedented, with five previous summers since 2002 
recording a comparable number of days. These previous seasons were due to a combination of 
dust and bushfire events, while the 2018-19 summer was affected primarily by dust events. 
Climate conditions – This summer was the warmest on record for New South Wales. A significant 
drought-affected 99.9% of the State, with inland regions most severely impacted. 
Additional information1 – The NSW air quality monitoring network recorded generally good air 
quality between 1 December 2018 to 28 February 2019. Across the network, the air quality index 
(AQI) due to particles was fair or better for 71% of days in the South West Slopes, 91% in the 
Central Tablelands and North West Slopes, 92% in the Illawarra, 93% in the Upper Hunter, 97% in 
Sydney, 99% in the Lower Hunter and 100% in the Central Coast. There were 13 days over the 
ozone standards in Sydney, the highest number in 10 years2, with one day over the standard 
recorded in the Lower Hunter.  

 
Figure 1. Number of days above the daily PM10 benchmark in NSW during summer 2018–19 

                                                
1 The NSW Air Quality Index compares air pollution levels to national benchmarks, using percentages and a scale from very good to hazardous. 
An AQI value of 100 indicates poor air quality and an exceedance of national benchmarks. 
2 Refer to the Ozone summer 2018-19 newsletter for further detail. 

https://www.environment.nsw.gov.au/topics/air/understanding-air-quality-data/air-quality-index
https://www.environment.nsw.gov.au/research-and-publications/publications-search/air-quality-monitoring-network-ozone-episodes-summer-2018-19
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Published summer newsletters 
1. DustWatch summer reports noted that each summer month was the dustiest since records began in 

20053. The NSW rural air quality monitoring network (formerly the DustWatch network) collected 
indicative particle concentrations at over 30 stations in rural NSW in summer 2018–19.  

2. The Upper Hunter summer 2018–19 seasonal newsletter reported 15 days where PM10 was above 
the benchmark across the 14 industry-funded stations.  

3. The Namoi/North-west Slopes summer 2018–19 seasonal newsletter reported eight days above the 
PM10 benchmark at all monitoring stations in the region and two additional days at industry sites. 

4. The Newcastle summer 2018–19 seasonal newsletter reported four days above the PM10 benchmark 
at five of the six sites in the Lower Hunter and Newcastle Local industry-funded network.  

5. The Ozone episodes in summer 2018–19 newsletter reported 13 days where ozone was above the 
national standards during the season, primarily in western Sydney regions. 

Days over the particle benchmarks 
Daily air quality index time series due to particles 
Daily time series plots of the AQI due to particles showed several simultaneous pollution events occurred 
across all regions during summer 2018–19, where the index exceeded 100 (Figure 2 to Figure 4). The 
most significant events were observed in regions west of the Great Dividing Range: South West Slopes, 
Central Tablelands and North West Slopes (Figure 2). 

 
Figure 2 Air Quality Index due to particles for NSW regional locations in summer 2018-19 

 
Figure 3 Air Quality Index due to particles for Sydney and Illawarra regions in summer 2018–19 

 
Figure 4 Air Quality Index due to particles for Hunter4 and Central Coast regions in summer 2018–19 

Note: The figures above use different scales on the vertical axes. 
                                                
3 DustWatch December 2018 ‘Dustiest December in DustWatch records’; DustWatch January 2019 ‘Triple the dust activity of 
any other January since 2005’; DustWatch February 2019 ‘Dustiest February in DustWatch records’ 
4 Lower Hunter contains Newcastle, Wallsend, Beresfield. Upper Hunter contains Aberdeen, Muswellbrook, Singleton 

https://www.environment.nsw.gov.au/topics/land-and-soil/soil-degradation/wind-erosion/community-dustwatch/dustwatch-publications
https://www.environment.nsw.gov.au/topics/air/monitoring-air-quality/regional-and-rural-nsw/rural-monitoring-stations/live-air-quality-data
https://www.environment.nsw.gov.au/research-and-publications/publications-search/air-quality-monitoring-network-upper-hunter-summer-2018-19
https://www.environment.nsw.gov.au/research-and-publications/publications-search/air-quality-monitoring-in-the-namoi-north-west-slopes-region-summer-2018-19
https://www.environment.nsw.gov.au/research-and-publications/publications-search/air-quality-monitoring-network-newcastle-summer-2018-19
https://www.environment.nsw.gov.au/research-and-publications/publications-search/air-quality-monitoring-network-ozone-episodes-summer-2018-19
http://www.environment.nsw.gov.au/research-and-publications/publications-search/dustwatch-report-december-2018
http://www.environment.nsw.gov.au/research-and-publications/publications-search/dustwatch-report-january-2019
http://www.environment.nsw.gov.au/research-and-publications/publications-search/dustwatch-report-february-2019
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In summer 2018–19, the AQI values due to particles were affected predominantly by PM10 rather than by 
PM2.5. High amounts of PM10 coinciding with a lower proportion of PM2.5 indicate coarser particles, such 
as windswept dust and sea salt. High amounts of PM2.5 usually indicate a combustion source, such as 
controlled or uncontrolled forest fires, wood heating or traffic. Based on the high PM10 measurements, six 
major dust events were identified that impacted multiple regions or sites. This includes one major 
episode from 12 to 13 February, and five smaller but still significant events. Other PM10 episode days 
due to bushfires or localised sources were also identified. 
Wagga Wagga North, in the South West Slopes, recorded the highest number of days above the PM10 
benchmark, with 24 days above 50 µg/m3 during summer, due primarily to wind-blown dust. 

PM2.5 particles 
The NSW network recorded two days during the summer, where the daily PM2.5 levels exceeded the 
national daily standard (also referred to as ‘benchmark’) of 25 µg/m3. Three stations exceeded the 
benchmark on 15 December 2018 and one station on 19 January 2019. Table 1 demonstrates that the 
two PM2.5 events coincided with high PM10 measurements, exceeding the daily PM10 benchmark of 50 
µg/m3 at these stations (Figure 5). 
Table 1  Days over the PM2.5 daily benchmark in summer 2018–19  

Date Station Region PM2.5 Daily 
concentration  
(µg/m3) 

PM10 Daily 
concentration  
(µg/m3) 

Reason 

15/12/2018 Bathurst Central Tablelands 40.5 274.1 Dust storm 
15/12/2018 Gunnedah North West Slopes 50.7 234.9 Dust storm 
15/12/2018 Narrabri North West Slopes 26.3 221.7 Dust storm 
19/01/2019 Narrabri North West Slopes 53.8 77.8 Local fire 

On 15 December 2018, the high PM2.5 levels resulted from a dust storm which affected central and 
western NSW (discussed in more detail below as Dust Event #2).  

On 19 January 2019, the high PM2.5 levels at Narrabri were caused by a grass fire5 less than 500 metres 
upwind of the monitoring station. The fire elevated PM2.5 and PM10 levels at the station for approximately 
two to three hours in the evening. 

PM10 particles 
The national daily standard6 (also referred to as ‘benchmark’) for PM10 of 50 µg/m3 was exceeded on 34 
calendar days (38% of days) in the 2018-19 summer.  

Figure 5 shows the highest daily reading of PM10 at each site during summer. The figure includes the 
number of days above the PM10 benchmark and the number of exceptional or non-exceptional7 events. 
The most extensive PM10 pollution episode was a widespread dust event from 12 to 13 February 2019, 
when 17 of the 34 stations recorded their highest daily readings for summer. The most intensive PM10 
pollution event of the season occurred at Bathurst on 15 December 2018, during a regional dust storm. 
On this day, Bathurst recorded hazardous air quality, with a daily average PM10 concentration of 274 
µg/m3, more than three times higher than the daily benchmark. Across the NSW network, 18 of 34 
stations recorded at least one day during the season with the daily PM10 concentration above the 
standard. 

                                                
5 Rural Fire Services ICON database: 0.1ha, Airport Road, Narrabri, grass fire 
6 The National Environment Protection (Ambient Air Quality) Measure (Air NEPM) sets national standards for urban air 
pollutants. The NSW Government reports annually to the Australian Government on compliance with national standards at 
monitoring stations designated for Air NEPM reporting. In 2018, eight stations included in this report were not in the NSW Air 
NEPM compliance network. Therefore, this report refers to the national standards as ‘benchmarks’ for reporting air quality. 
7 Exceptional events are defined under Clause 18 of the Air NEPM as ‘a fire or dust occurrence that adversely affects air quality 
at a particular location and causes and exceedance of one-day average standards in excess of normal historical fluctuations 
and background levels and is directly related to: bushfire; jurisdiction authorised hazard reduction burning; or continental scale 
windblown dust’. 

https://www.legislation.gov.au/Details/F2016C00215
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Figure 5 Summary of PM10 observations in NSW during Summer 2018–19  
Notes:  
SW = South West, NW = North West, CC = Central Coast, NT = Northern Tablelands.  
Rolling 12-month average values are shown for applicable sites. Rolling annual averages are not intended to be compared to 
the annual benchmarks but are intended to provide a guide to comparing sites. 
* Rolling 12-month average not reported (less than 75% of data available as Armidale monitoring began April 2018; Orange 
began January 2019; Rozelle monitoring station was recommissioned, St Marys was offline for more than 25% of this period)  
# Days above standard are divided into exceptional and non-exceptional events. Exceptional events are those related to 
bushfires, hazard reduction burns and dust storms. These events are not counted towards the NEPM goal of ‘no days above the 
particle standards in a year’.  
^ Stations at Armidale, Orange, Narrabri and in the Upper Hunter network were not designated for National Environment 
Protection Measure for Ambient Air (NEPM) reporting in 2018. Therefore, the classification of exceptional or non-exceptional 
events for these stations is indicative.  
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Climate summary8,9  
Summer 2018–19 was the hottest on record for New South Wales, with statewide minimum, mean and 
maximum temperatures more than 3 °C above average. The temperatures in January were the highest 
on record for New South Wales. Mean temperatures exceeded the previous record set in 1939 by more 
than 2 °C. An intense heatwave occurred between 14 and 18 January 2019, when the State’s daily 
maximum temperatures were 40 °C or higher over five consecutive days. This was the second-longest 
heatwave on record for consecutive days with 40 °C or higher temperatures. Eight consecutive days 
above 40 °C were recorded in 1939.  

Figure 6 shows almost the entire state (99.9%) was significantly drought-affected during the 12 months 
to the end of summer 2018–19. The North West, Northern Tablelands and Western Local Land Services 
(LLS) regions experienced intense drought. In the months leading into the summer, much of New South 
Wales experienced its lowest 10% of rainfall totals on record. DustWatch reported January 2019 as the 
dustiest month since 2005, with triple the dust activity of any January. The State recorded less ground 
cover than in any January since 2001 and 30% more hours of winds above 30 kilometres per hour 
(km/hr), compared to the 13-year average. Widespread dust activity was recorded every week in 
January 2019.  

 

Figure 6 Department of Primary Industries NSW Combined Drought Indicator to 28 February 201910 

  

                                                
8 Bureau of Meteorology Special Climate Statement 68 – widespread heatwaves during December 2018 and January 2019. 
9 DustWatch January 2019 ‘Triple the dust activity of any other January since 2005’; 
10 Sourced from Department of Primary Industries NSW State seasonal update - February 2019 (accessed August 2019). 

https://www.environment.nsw.gov.au/research-and-publications/publications-search/dustwatch-report-january-2019
http://www.bom.gov.au/climate/current/statements/
http://www.environment.nsw.gov.au/research-and-publications/publications-search/dustwatch-report-january-2019
https://www.dpi.nsw.gov.au/climate-and-emergencies/droughthub/information-and-resources/seasonal-conditions/ssu/february-2019
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Comparison to previous summer seasons  
To understand how summer 2018–19 compared to previous years, an analysis was done for stations 
with at least five years of data (Figure 7). Relative to the previous four years, summer 2018–19 recorded 
a higher number of days above the PM10 benchmark, across five of the eight regions. The South West 
Slopes region recorded the highest increase in days over the PM10 benchmark, from five days in summer 
2017–18, to 25 days in summer 2018–19. An increased number of days in summer 2018–19, compared 
to summer 2017–18, was observed in the Central Tablelands (from zero to eight days), the Upper Hunter 
(from three to six days) and the Illawarra (three to five days). In summers 2014–15 to 2016–17, the 
maximum number of days over the PM10 benchmark ranged from two to six days.  

 
Figure 7 Number of days above the PM10 daily benchmark during summer by region 
* Note: Regions included only stations which were active for all five years. Central Tablelands included Bathurst only; NW 
Slopes included Tamworth only. 

For the regional locations, five previous summer seasons have recorded a comparable number of days 
above the PM10 benchmark as summer 2018–19, since continuous particle monitoring began in the early 
2000s (Figure 8). The highest number of summer days over the PM10 benchmark at regional locations 
occurred in summers 2002–03 and 2006–07. A correlation was found between these summers and 
events such as drought and bushfires which can lead to high particle pollution events11: 
• Summer 2002–03 coincided with a severe El Niño and bushfires in the Australian Alps and Canberra 

during January and February 2003. 

• Summer 2006–07 was impacted by the Millennium drought and very low rainfall in the previous 12 
months in the Riverina. This led to a significant number of PM10 event days due to dust, along with 
impact from significant bushfires in northern Victoria during December 2006.  

• Summer 2008–09 was impacted by the Black Saturday bushfires in the South West Slopes. 
Tamworth recorded six days, 8 to 14 December 2008, attributed to fire and dust impacts. 

• Summer 2013–14 recorded five days in Albury and at least five days in Wagga directly impacted by 
grass fires and bushfires in Victoria, during early February 2014. 

 

Figure 8 Number of days above the PM10 daily benchmark during summer at regional stations 

Notes: Wagga Wagga station (2002-2009) and Wagga Wagga North station (2009-current) data have been combined, due to 
relocation during winter 2009. Wagga Wagga and Bathurst were offline for about two weeks for 2002-03 summer bushfires. 

                                                
11 For further information on events in specific seasons, refer to NSW Annual Compliance Reports prepared for NEPM for 2003, 
2006, 2008, 2009 (National Environment Protection Council) and 2014 (NSW Department of Planning and Industry). 

http://www.nepc.gov.au/resource/national-environment-protection-ambient-air-quality-measure-annual-reporting
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In summary, the higher PM10 levels across the State in summer 2018–19, particularly in regional areas, 
can be attributed to the effects of the prolonged severe drought, poor ground cover and significant 
heatwave conditions over the summer. Summer 2018–19 recorded very few PM10 event days attributed 
to bushfires at regional sites, compared with previous summers. 

Particle episodes 
Major dust event (12 to 13 February 2019) 
On 12 February 2019, a strong cold front moved through western NSW, bringing dust from arid and 
semi-arid parts of New South Wales, Victoria and South Australia. This widespread dust storm produced 
daily PM10 above the benchmark throughout much of the network. 
Synoptic overview 
On the morning of 12 February 2019, a strong, fast-moving cold front crossed the South Australian coast 
just after 5am. Synoptic charts show the low pressure system deepened rapidly overnight on 
11 February 2019 (Figure 9), with intensified westerly flows influencing the south-eastern part of the 
continent. A trough developed ahead of the front and extended to the west coast of Western Australia. 
Once the front crossed the coast, it slowed during the day (12 February 2019). Overnight on 12 February 
2019, the front increased in speed and two low pressure systems developed on the pre-frontal trough. 
During that evening, the tropical low pressure system in the Coral Sea intensified into Tropical Cyclone 
Oma. By 11am on the following day (13 February 2019), the front had moved offshore into the Tasman 
Sea.  

 
Figure 9 Bureau of Meteorology synoptic charts for 5am AEDT and 11pm AEDT 12 February 201912  

Air quality impacts  
Table 2 below shows the number of stations recording daily PM10 levels over the benchmark in each 
region and the highest daily concentrations in that region for each day of the dust storm. Across the 
network, 17 exceedances of the daily PM10 standard were recorded at 16 stations on 12 February and 
13 February 2019. 
12 February 2019 
Particles from the dust storm, produced by the cold front in Figure 9, were first detected by the NSW 
rural air quality monitoring network site at Werrimull, in north-western Victoria, on 12 February 2019. 
Peak hourly average concentrations of total suspended particles (TSP) of 140 µg/m3 were recorded at 
10am and 11am, followed by a larger peak of 166 µg/m3 at 12 noon. Rural sites in the south-east and 
south-west of New South Wales were impacted next by the dust, with most sites showing a double peak 
in TSP concentrations. Tibooburra and White Cliffs in north-west NSW first observed the dust at 2pm 
and 3pm respectively. Tibooburra recorded TSP at 1652 µg/m3 at 6pm on 12 February 2019, during 
more than 10 hours of elevated dust. In central NSW, Hillston observed peak dust between 5pm and 
6pm, and Condobolin further east recorded a peak TSP of 1769 µg/m3 at 8pm.  
The dust storm first impacted the NSW NEPM compliance network at the Wagga Wagga North station, 
at 12 noon, followed by the Illawarra and Sydney at 5pm, the Central Tablelands at 6pm and Newcastle 

                                                
12 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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at 7pm. The maximum regional hourly PM10 concentrations were recorded between two and four hours 
after elevated dust levels were first observed: at 4pm in Wagga Wagga (1176 µg/m3) and at 7pm in 
Illawarra (525 µg/m3 at Albion Park South) and Sydney (355 µg/m3 at Bargo). 
13 February 2019 
On 13 February, dust was first observed at 2am in the Upper Hunter, then 8am in North West Slopes 
and later 10am at Armidale in the Northern Tablelands.  
The Central Tablelands, Upper Hunter, North West Slopes and Northern Tablelands regions saw two 
distinct dust events a few hours apart, the second front being more intense than the first. At sites further 
south, where the fronts were closely aligned, the maximum hourly PM10 concentrations occurred no 
longer than four hours after dust was first observed. 
In contrast, at sites further north where the fronts were further apart, the maximum hourly PM10 
concentrations were recorded for 7-13 hours after first dust observations: at 1pm in Central Tablelands 
(342.2 µg/m3 at Bathurst), 3pm in the Upper Hunter (262.3 µg/m3 at Aberdeen), 4pm in North West 
Slopes (607.2 at Tamworth) and 7pm at Armidale (228.7 µg/m3). 
14 February 2019 
On 14 February, the Narrabri station recorded daily PM10 of 50.1 µg/m3, being just above the benchmark. 
This was attributed to local windswept dust in the morning, combined with smoke in the afternoon from 
the large bushfires affecting the New England region13. 
Table 2 Number of stations over the PM10 benchmark and highest daily concentrations for the 12 to 

13 February 2019 dust storm 

Region Total No. 
of 
stations 

12 February 2019 
No. of stations with PM10 
levels>50 µg/m3 and PM10 
maximum daily 
concentration (µg/m3, in 
brackets) 

13 February 2019 
No. of stations with PM10 
levels>50 µg/m3 and PM10 
maximum daily 
concentration (µg/m3, in 
brackets) 

14 February 2019 
No. of stations with PM10 
levels>50 µg/m3 and PM10 
maximum daily 
concentration (µg/m3, in 
brackets) 

Central 
Coast 1 0 0 0 

Central 
Tablelands 2 2 (Bathurst, 59.4) 0 0 

Illawarra 3 3 (Albion Park S, 104.3) 0 0 
Lower 
Hunter 3 0* 0 0 

Northern 
Tablelands 1 0 1 (Armidale, 50.9) 0 

North West 
Slopes 3 0 3 (Tamworth, 164.2) 1 (Narrabri; 50.1) 

South west 
Slopes 2 1 (Wagga, 221.9) 0 0 

Sydney 16 4 (Bargo, 96.1) 0 0 
Upper 
Hunter# 3 0 2# (Muswellbrook, 94.2) 0 

Total 34 10 6 1 
Notes: 
* Stockton station, while not included in the Lower Hunter reported stations, recorded 74.9 µg/m3 on 12 February 2019, due to a 
combination of the dust storm during the evening and potentially sea salt during the morning and afternoon.  
# Upper Hunter includes Aberdeen, Muswellbrook and Narrabri. All 14 industry stations (three major population, six smaller 
communities, three diagnostic sites near mines and two background sites) recorded daily PM10 > 50 µg/m3 on the 13 February 
2019, due to dust transported into the valley. The highest concentration of these was Merriwa, with 128.2 µg/m3. 

                                                
13 Rural Fire Services ICON database: ~42,000ha 'Wallangarra’ forest fire from 12/2 to 4/3, and ~23,500ha Tingha Plateau fire 
from 10/2 to 6/3. 
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Dust on satellite imagery 
While the dust storm resulted in poor air quality in the South West Slopes, Central Tablelands and the 
Upper Hunter (Table 2), Sydney, Newcastle and the Central Coast recorded proportionally lower 
amounts of dust, and these regions were impacted over shorter periods of time. Satellite imagery for 13 
February 2019 (Figure 10) showed two plumes, which were responsible for the two peaks recorded at 
some sites. The image also shows both plumes sitting above the clouds, which may have been lifted by 
the Great Dividing Range above Sydney and Newcastle regions. The dust that impacted the Illawarra 
and Sydney South West was likely originated from the centre of New South Wales, ahead of the 
southerly cold front. 

 
Figure 10 MODIS AQUA satellite image on 13 February 201914 

Large dust events 
Outside of the major February dust event, five other large-scale dust events were identified within the 
NSW air quality monitoring network during summer 2018–19 (Table 3 on following page). There were 
also a significant number of dust events which impacted central and western NSW, with these covered in 
the DustWatch (NSW rural air quality monitoring network) reports. 
 
Dust Event #1 (2 December 2018) 
A strong westerly front moved relatively quickly across southern Australia on 2 December 2018, moving 
in a north to north-easterly direction across New South Wales. It was strong enough to sweep and 
transport large amounts of dust in some areas. Observations of PM10 above the benchmark were 
recorded at eight stations, and the entire network saw elevated PM10 concentrations for between 2 and 6 
hours.  
For regional centres, maximum PM10 hourly concentrations were observed at Wagga Wagga North at 
8am (255 µg/m3), Bathurst at 2pm (210 µg/m3), Merriwa (in the Upper Hunter) at 4pm (142 µg/m3), 
Narrabri at 5pm (341 µg/m3) and Armidale at 8pm (215 µg/m3). 
For coastal regions, maximum PM10 hourly concentrations were observed at Albion Park South in 
Illawarra at 11am (544 µg/m3), Bargo in Sydney South West at 2pm (301 µg/m3) and at 6pm at Wyong 
on the Central Coast (135 µg/m3) and Newcastle in the Lower Hunter (142 µg/m3). 
  

                                                
14 NASA Worldview (accessed July 2019). We acknowledge the use of imagery from the NASA Worldview application 
(https://worldview.earthdata.nasa.gov), part of the NASA Earth Observing System Data and Information System (EOSDIS).  

https://worldview.earthdata.nasa.gov/
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Table 3  Impacts of moderate dust events during summer 2018–19. 

Event Regions affected Date # Stations 
> 50 µg/m3 
for PM10 

Station with highest 
24-hr PM10 for each 
date 

PM10 

(µg/m3) 

1 Illawarra 
Sydney SW 
Upper Hunter* 
NW Slopes 

2 Deca 8 Albion Park South 
 

94.4 
 

2 SW Slopes 
Central Tablelands 
Upper Hunter* 
NW Slopes 

14 Dec 
15 Dec 
16 Dec 

5 
6 
3 

Wagga Wagga North 
Bathurst 
Bathurst 

116.5 
274.2 
90.4 

3 SW Slopes 
Central Tablelands 
Upper Hunter* 

14 Jan 
15 Jan 
16 Jana 
17 Jan 
18 Jan 
19 Jan 

1 
2 
5 
3 
1 
1 

Wagga Wagga North 
Wagga Wagga North 
Wagga Wagga North 
Wagga Wagga North 
Wagga Wagga North 
Bathurst 

67.6 
98.1 
86.8 
82.0 
116.7 
62.6 

4 Upper Hunter* 10 Febb 2 Aberdeen 62.6 
5 SW Slopes 18 Feb 1 Wagga Wagga North 209.7 

Notes: 

* The Upper Hunter incorporates the major population centres: Muswellbrook, Singleton and Aberdeen  
a 2 Dec: Four additional Upper Hunter sites were above 50 µg/m3 daily benchmark 
b 10 Feb: Nine additional Upper Hunter sites were above 50 µg/m3 daily benchmark 

 
Dust Event #2 (14 to 16 December 2018) 
A significant dust event occurred during mid-December which resulted in multiple significant dust fronts 
for a few days in central NSW. On 15 December, Gunnedah (235 µg/m3) and Narrabri (221 µg/m3) 
recorded the highest daily PM10 levels since their commissioning in 2017–18. The daily PM10 levels at 
Bathurst (274 µg/m3) on 15 December was the highest measurement of the summer, and the third-
highest daily measurement at Bathurst since 2000.  
Significantly, this dust event also affected air quality at Merriwa in the Upper Hunter but did not have 
significant impact on other Upper Hunter sites. The reason the dust was not transported south-east 
across the rest of the Upper Hunter was related to the existence of a contrasting southerly flow. This 
converged around higher elevations, and restricted the westerly winds and dust moving further south-
east into the valley. 
 
Dust Event #3 (14 to 19 January 2019)  
This period corresponds to a widespread heatwave event affecting Australia. Daily maximum 
temperatures in New South Wales were 40 °C or higher over five consecutive days from 
14 to 18 January 201915. The absence of cold fronts and the persistence of a slow-moving high-pressure 
system in the Tasman Sea created calm coastal conditions throughout the week (Figure 11). A slow-
moving trough formed across southern inland NSW, which led to five (consecutive) days over the PM10 
benchmark at Wagga Wagga, two at Albury and three at Bathurst. Additional days over the benchmark 
were observed in Muswellbrook and Aberdeen, although these events were also impacted by local fires. 
The heatwave was broken by a southerly change which moved across the State on 18–19 January 
2019.    

                                                
15 Source: NSW January 2019 climate summary (accessed June 2019) 

http://www.bom.gov.au/climate/current/month/nsw/archive/201901.summary.shtml
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Dust Event #4 (10 February 2019) 
Daily PM10 particle concentrations above the benchmark were observed at Aberdeen and Muswellbrook, 
with a further nine out of 11 Upper Hunter stations not designated as major population centres also going 
over the benchmark. Higher values at Merriwa during the night show transported dust from the west into 
the valley in the early morning. Increased PM10, although below the benchmark levels, were observed in 
Central Tablelands sites on the evening of 9 February 2019.  
Dust Event #5 (18 February 2019) 
This event was notable for having the second-highest reading for Wagga Wagga North for the season, 
with a daily average PM10 of 209 µg/m3. An hourly average for PM10 of greater than 2000 µg/m3 was 
observed in the early evening. No other sites in the network observed an exceedance on 18 February 
2019, although the rural network showed large values throughout the Riverina district and Condobolin to 
the north at the same time16. 

   
Figure 11 Bureau of Meteorology synoptic charts for 11am AEDT on 16 and 18 January17 

Special focus: Wagga Wagga 
Wagga Wagga North recorded 24 PM10 event days in summer 2018–19, which was the second-highest 
number observed during summer since particle monitoring began in 2001 (Figure 8). For comparison, 
the 2006–07summer, with the largest number of days over the benchmark, coincided with the end of the 
driest period of the Millennium Drought for the Murray-Darling river basin. Wagga Wagga recorded less 
than 270 millimetres of rain during 2006, compared with an annual average of over 550 mm18. 
Additionally, there was a significant impact from fires during that year.  
The individual events observed are grouped accordingly, as well as their tentative classification as either 
exceptional or non-exceptional based on NEPM standards. Most days were mostly attributable to local, 
regional or continental-scale dust events, with only the last few days of the summer showing some 
impacts from bushfires. 
The 24 PM10 exceedance events recorded at Wagga Wagga North events were classified as follows: 

1. 14–15 December 2018 – Dust Event #2. Exceptional event. 

2. 27, 28, 30 December 2018; 1, 2, 5 January 2019 – Six days with local dust events. 5 January 2019 
was considerably windy, with higher levels observed in the rural network in nearby Riverina towns. 
Given the limited geographic range of the dust impact, these were non-exceptional events. 

3. 14–18 January 2019 – Five consecutive days during Dust Event #3. Exceptional event. 

4. 23, 25, 26, 30, 31 January 2019 – Five days where Riverina rural network stations also showed high 
values at similar times. Given the limited geographic range, these were non-exceptional events due 
to local dust. 

                                                
16 Data accessed on NSW Government rural air quality network - live data page 
17 Sourced from the Bureau of Meteorology Analysis Chart Archive website (accessed June 2019) 
18 Data obtained from Australian Bureau of Meteorology Weather Station Directory for ‘Wagga Wagga AMO’, station 072150 

https://www.environment.nsw.gov.au/topics/air/monitoring-air-quality/regional-and-rural-nsw/rural-monitoring-stations/live-air-quality-data
http://www.bom.gov.au/australia/charts/archive/index.shtml
http://www.bom.gov.au/climate/data/stations/
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5. 12 February 2019 – Major Dust Event. Highest PM10 of the season. Exceptional event.  

6. 15 February 2019 – Local dust likely. Non-exceptional event. 

7. 18 February 2019 – Dust Event #5, Second-highest PM10 of the season. Exceptional event.  

8. 23, 26, 27 February 2019 – Local dust, however, there was a small component from fires in the 
Snowy Mountains. Tentatively identified as a non-exceptional event because dust was the major 
component. 

Miscellaneous events 
Table 4 provides a summary of PM10 event days not covered in the above sections. 
Table 4  PM10 event days not covered in previous sections  

Date Station  
 

Daily 
PM10 
(µg/m3) 

Exceptional 
Event 

Cause Explanation 

20/12/2018 Bathurst 65.3 Yes Dust/Wind Strong wind picking up dust for 2-3 
hours in afternoon before thunderstorm  

28/12/2018 Kembla Grange 50.6 No Dust/Wind Local dust pickup during strong westerly 
winds  

05/01/2019 Wollongong 56.1 Yes Salt + Fire High onshore winds causing PM10 from 
sea salt. Transported smoke from 
southern Victorian fires also observed 
at coastal sites 

25/01/2019 Albury 74.4 Yes Dust/Wind Also observed at Wagga Wagga North 
26/01/2019 Newcastle 58.4 Yes Fire + Salt High background of sea salt during day, 

nearby fire event in the evening 
31/01/2019 Kembla Grange 51.2 No Dust/Wind Dust pickup due to trough sitting over 

Illawarra before strong wind change 
19/02/2019 Aberdeen 

Muswellbrook 
56.9 
64.8 

Yes Dust Two dust fronts: from NW in morning, 
then from SE in evening 

21/02/2019 Narrabri 53.4 Yes Dust/Wind High dust pickup during gale force 
winds caused partly by Cyclone Oma 
off east Australian coast 

28/02/2019 Albury 56.2 No Dust/Fire Local dust event in the evening caused 
by high wind. Some fires in Snowy 
Mountains may have also contributed 
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