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 Particle pollution episode in Spring 2018 

Widespread dust storm, New South Wales, 20–23 November 2018 

Synopsis 

PM10 (particles < 10 µm diameter) – During 20–23 November 2018, the daily PM10 benchmark 1 was 
reached at 94% of monitoring stations in the NSW Air Quality Monitoring Network (AQMN). PM10 daily 
averages above the benchmark were recorded at 22 stations on 21 November, 44 stations on  
22 November and 25 stations on 23 November 2018. Stations in the Hunter and Central Coast recorded 
up to three days above the PM10 benchmark (Figure 1). Thirty-four of 47 stations in the network recorded 
their highest PM10 daily average for 2018 during this dust storm. The event was the most intense in 
terms of maximum daily PM10 concentrations observed by the network, since 2009. 

Dust source areas – Dust from this storm originated in arid and semi-arid areas in western New South 
Wales and the Lake Eyre Basin in South Australia. Analysis also shows some contribution from other 
areas, including the Riverina and Mallee regions in southern New South Wales and northern Victoria. 

Weather – Three strong, fast moving cold-fronts developed in the Great Australian Bight over night or in 
the early morning of 19-21 November 2018. The second and third cold-fronts were associated with  
cut-off low-pressure systems. Strong gusty winds accompanying these frontal systems entrained and 
transported dust across New South Wales during the 21–23 November 2018. 

Climate – In the eight months before the dust storm, an intensifying severe drought was impacting  
New South Wales, with 98–100% of the State very close to drought or in drought. 

 
Figure 1 Number of high PM10 days (>50 µg/m3) during the 20 – 23 November 2018 dust storm  

                                                

1 The National Environment Protection (Ambient Air Quality) Measure (NEPM) sets national standards for urban air pollutants. 
In 2018, the NSW Government reported to the Australian Government on compliance with national standards at 28 monitoring 
stations designated for NEPM reporting. This report refers to the standard as the ‘benchmark’ because the analysis includes 
non-NEPM designated stations. Non-NEPM stations include government-operated, industry-funded sites in the Hunter region. 

https://www.legislation.gov.au/Details/F2016C00215
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Climate summary 

In the months leading up to the November 2018 dust storm, south-east Australia was subject to 

prolonged and severe drought conditions. Figure 2 shows drought conditions for the 12 months to  

30 November 2018, with much of New South Wales close to or in drought2. Despite some isolated 

rainfall during November 2018, ground cover conditions worsened in the south and central parts of the 

State between August and November 20183.  

In the six months to November 2018, New South Wales recorded rainfall below to very much below 

average (within the lowest 10% of rainfall totals on record) for five of those months. October and 

November recorded above-average rainfall across New South Wales. June and July 2018 were the 

State’s fifth-driest for each month on record, while May 2018 was the seventh-driest May on record. 

Much of the rain recorded in the six months to November 2018 fell in eastern parts of New South Wales4.  

From May to October 2018, maximum and daily-averaged temperatures were warmer than average, with 

maximum temperatures in October being 2.43°C higher than average. Maximum temperatures in  

July 2018 were the fourth highest on record (2.23°C above the July average). Daily minimum 

temperatures in three of the six months to November 2018 were below average. Daily minimum 

temperatures in September and October 2018 were the second highest on record for each month4. 

El Niño was in a neutral phase during this period, as atmospheric indicators such as the Southern 

Oscillation Index (SOI) did not show sustained evidence of El Niño. A positive Indian Ocean Dipole (IOD) 

was present from September to December 20185. These conditions typically bring below average rainfall 

to southern and central Australia with warmer days for the southern two-thirds of the country. 

 
Figure 2 Department of Primary Industries NSW Combined Drought Indicator: 12 months to 30 

November 20186  

                                                

2 Sourced from Department of Primary Industries: Seasonal conditions (accessed November 2019). 

3 DustWatch November 2018 ‘Second dustiest November in DustWatch records’ (accessed October 2019) 

4 Source from Bureau of Meteorology; Monthly Weather Review (accessed November 2019) 

5 Source from Bureau of Meteorology; ENSO Wrap-Up for 20 November 2018 (accessed November 2019) 

6 Sourced from Department of Primary Industries; NSW State seasonal update – November 2018 (accessed October 2019) 

https://www.dpi.nsw.gov.au/climate-and-emergencies/seasonal-conditions
https://www.environment.nsw.gov.au/research-and-publications/publications-search/dustwatch-report-november-2018
http://www.bom.gov.au/climate/mwr/
http://www.bom.gov.au/climate/enso/wrap-up/archive/20181120.archive.shtml
https://www.dpi.nsw.gov.au/climate-and-emergencies/droughthub/information-and-resources/seasonal-conditions/ssu/february-2019
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Synoptic overview 

Strong gusty winds accompanied three cold-fronts, entraining and transporting dust across south-east 

Australia, during 20-23 November 2018. The evolution of the fronts is outlined below and shown in 

Figure 3. 

Cold-front #1 

Late on 19 November 2018, a strong cold-front moved onshore from the Great Australian Bight.  

A pre-frontal trough extended into central Australia. Behind the front, a large high-pressure system in the 

southern Indian Ocean directed north-west winds towards South Australia and New South Wales. As this 

fast moving cold-front travelled into western and central New South Wales, on 20 November 2018, it 

slowed down considerably (Figure 3, top left).The front moved offshore at around 5pm AEST on  

21 November 2018 and decayed. 

Cold-front #2 

Late on 20 November 2018 (11pm), a second fast-moving, strong cold-front developed in the Great 

Australian Bight. Over the following 18 hours, a cut-off low-pressure system developed on the active 

front and deepened rapidly, creating a broad area of low pressure over southern Australia (Figure 3, 

upper right). This front came onshore over South Australia at approximately 5am on the morning of  

21 November 2018. The frontal system moved in a north-east direction, with the associated cut-off low-

pressure system entering the southern Tasman Sea. The front moved offshore before 11pm on  

22 November 2018.  

Cold-front #3 
A third cold-front developed late on 21 November 2018. The front also was accompanied by a cut-off 
low-pressure system. This front was relatively less extensive and impacted northern Victoria and central 
New South Wales (Figure 3, lower left). It moved offshore on the morning of 23 November 2018 (Figure 
3, lower right).  

 
Figure 3 Bureau of Meteorology synoptic charts for 11pm AEDT 20 November 2018, 11am AEDT  

21 November 2018, 11am AEDT 22 November 2018 and 5am AEDT 23 November 20197  

                                                

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

http://www.bom.gov.au/australia/charts/archive/index.shtml
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Event description 

Timing and arrival of the dust plumes 

Three dust plumes accompanied the passage of the three cold-fronts moving across the State. Figure 4 

shows the timing of the arrival of three dust plumes at three sites in Sydney. Each plume arrived under 

northerly to north-westerly winds, with a sharp increase in wind speeds occurring just before the peak of 

each dust plume (Figure 4, first to third panels from the top). Wind speeds were stronger for the second 

and third plumes, in contrast to the first plume (third panel). Figure 4 also shows there was relatively little 

time for PM10 levels to fall after the second plume, before the third arrived on 22 November 2018. This 

timing also occurred in other regions, including the North West Slopes, Northern Tablelands and the 

Upper Hunter, where the third plume resulted in a period of at least 24 hours of elevated PM10 readings 

(Figure 5 and Figure 7). The fourth panel (Figure 4) also shows three distinct temperature drops 

coinciding with the passage of each front and the associated dust plume. 

 

 

 

 

Figure 4 PM10 1-hour average concentrations, 1-hour wind direction, wind speed and temperature at 
Chullora, Bargo and Parramatta North on 20 – 23 November 2018  
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Hourly dust levels across the State during the passage of the dust plumes 

Dust plume #1 

The first dust plume was recorded across the State from 2pm on 20 November to 2pm on 21 November 

2018. Dust entrained by the first cold-front was observed first by the NSW Rural Air Quality Monitoring 

Network site at Tibooburra at 2pm on 20 November 2018. The site recorded a maximum 1-hour average 

of Total Suspended Particulate (TSP) of 695 micrograms per cubic metre (µg/m3) at 3pm, with a 

maximum wind gust of 83 kilometres per hour (km/h) observed by the Bureau of Meteorology (BOM) at 

Tibooburra Airport. White Cliffs recorded the highest 1-hour TSP concentration across the rural network, 

with 1,101 µg/m3 observed at 5pm on 20 November 2018. The rural network observed lower dust levels 

in south-west parts of the State, with Narrandera recording the highest 1-hour average TSP of 115 

µg/m3. 

Wagga Wagga North (South West Slopes) was the first station in the NSW AQMN to observe the plume, 

recording a single 1-hour PM10 spike of 320.3 µg/m3 at 8pm, on 20 November 2018 (Figure 5). The 

Upper Hunter observed the plume from 10am on 21 November 2018 (Figure 7). The plume first 

impacted Sydney from 11am on 21 November 2018, with a PM10 1-hour average of 102.8 µg/m3 at 

Rozelle. Lindfield recorded the maximum 1-hour average in Sydney for the first plume, with 219.3 µg/m3 

at 3pm (Figure 6). The Lower Hunter and the Central Coast were impacted by the plume from 11am, 

with Wyong recording the maximum PM10 1-hour average of 160.1 µg/m3 at 3pm. Narrabri (North-West 

Slopes) was the last station in the network to observe the first plume, recording a maximum PM10 1-hour 

average of 162.8 µg/m3 at 2pm on 21 November 2018. Mount Thorley (Upper Hunter) recorded the 

maximum PM10 1-hour average across the network, with 242.2 µg/m3 at 12 noon on 21 November 2018. 

Dust plume #2 

The second dust plume was recorded across the State from 12 noon, 21 November to early afternoon on 

22 November 2018. This dust plume was recorded first at the rural network site at Coombah, in central-

west New South Wales, at 12 noon on 21 November 2018. Coombah also recorded the highest TSP 

concentration for this dust plume (1,587 µg/m3 at 9pm). This plume was more widespread than the first, 

regarding the number of rural monitoring sites impacted, particularly in southern parts of the State. Cobar 

and Hay (Western LLS and Riverina LLS regions) observed the plume in the early hours of 22 

November. Walgett and Moree (North West LLS region) observed the plume in the early afternoon of 22 

November 2018. 

All NSW AQMN stations in the Upper Hunter, Sydney and the Illawarra were impacted by 8am, on  

22 November 2018, with sites in the Lower Hunter and the Central Coast impacted at 9am. Maximum 

PM10 1-hour averages were recorded at 9am in the Illawarra region, with 316.4 µg/m3 at Kembla Grange; 

at 10am in Sydney North West, with 483.3 µg/m3 at Prospect; and at 12 noon in Camberwell (Upper 

Hunter) with 678.5 µg/m3 and Stockton (Lower Hunter) with 536.8 µg/m3. In the North-west Slopes, 

Narrabri and Tamworth were impacted at 10am and 11am respectively. Tamworth recorded the 

maximum PM10 1-hour average for that region, with 539.9 µg/m3 at 3pm. Armidale in the Northern 

Tablelands was impacted from 2pm. Dust impacts from this plume were the most intense and extensive 

of the three. 

Dust plume #3 

The third dust plume was recorded across the State from 10pm on 21 November to early morning on  

23 November 2018. The plume was observed first by the rural network site at Moolawatana (north east 

South Australia) at 10pm on 21 November 2018. The plume affected few rural network sites, with most 

impacts in the central or southern parts of the State. Buronga (far south-west New South Wales) 

observed the highest 1-hour TSP concentration for this plume, with 594 µg/m3 at 9am on 22 November 

2018. While Armidale (Northern Tablelands) and Gunnedah (North-West Slopes) observed some dust, 

rural sites further north did not observe an increase in TSP during this plume. 

The first station in the NSW AQMN to observe the third plume was Bathurst (Central Tablelands) at 5pm 

on 22 November 2018, a few hours after the passage of the second plume (Figure 5). Sydney was 

impacted from 7pm, with Sydney South West experiencing relatively little dust compared to Sydney 

North West and Sydney East. The highest 1-hour PM10 concentration in Sydney was 204.3 µg/m3 at 

12am on 23 November 2018 (Richmond, Sydney North West). The Lower Hunter and the Central Coast 

were impacted at 9pm on 22 November, with a maximum hourly PM10 concentration of 385.5 µg/m3 at 

Stockton at 6am on 23 November 2018. Stations in Upper Hunter, North-West Slopes and Northern 
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Tablelands stations were impacted a few hours after the second plume began to disperse. The highest 

PM10 1-hour concentration was 467.5 µg/m3 at Mount Thorley (Upper Hunter) at 2am on 23 November 

2018.  

Hourly PM10 trends across the regions, during 20–23 November 2018 

The time series plots for PM10 1-hour averages show the three distinct pollution events across the NSW 
AQMN, accompanying the three cold-fronts, during 20–23 November 2018 (Figure 5 to Figure 7). 

Key points in Figure 5 to Figure 7are listed below. 

• The South West Slopes recorded the first high spike in PM10 1-hour averages, indicating the arrival of 
the first dust plume on 20 November 2018, However, the second and third plumes did not elevate 
hourly PM10 averages in the region (Fig 5). 

• All regions except the South West Slopes recorded elevated PM10 1-hour averages during the 
passage of the three dust plumes on 21-23 November 2018. 

• The more intense and extensive impacts on PM10 1-hour averages were associated with the second 
and third dust plumes.  

• The Upper Hunter region observed the highest PM10 1-hour concentrations with each dust plume, 
during 21-23 November 2018. The Lower Hunter was the second most impacted region during this 
period (Figure 7). In these regions, PM10 1-hour concentrations were most likely influence by dust 
from major local particle sources, combined with continental scale, long-range dust transported into 
the Hunter valley during westerly winds.  

  

Figure 5 Hourly PM10 concentrations for regional New South Wales: 20 – 23 November 2018 

 

Figure 6 Hourly PM10 concentrations for the Illawarra and Sydney regions: 20 – 23 November 2018 

 

Figure 7 Hourly PM10 concentrations for the Hunter and Central Coast regions: 20 – 23 November 2018  

Dust plume #1,  

8pm, 20/11/19 

South West Slopes 

Dust plume #1, 

2pm, 21/11/19 

North West Slopes 

Dust plume #1, peak 3pm, 21/11/19 

Dust plume #1, peak 12 noon, 21/11/19 

Dust plume #2, peak 12 noon, 22/11/19 

Dust plume #2, peak 3pm, 22/11/19, North West Slopes 

Dust plume #3,  

peak 8am, 23/11/19 

Dust plume #2, peak 10am, 22/11/19 

Dust plume #3,  

peak 12am, 23/11/19 

Dust plume #3, peak 2am, 23/11/19 

Dust plume #3, 5pm, 22/11/19 

Central Tablelands 
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PM10 levels compared to the national benchmark, 20–23 November 2018 

The National Environmental Protection (Ambient Air Quality) Measure sets a daily standard of 50 µg/m3 
for the PM10 24-hour average concentration. 

During 20-23 November 2018, the daily PM10 concentrations were above the benchmark of 50 µg/m3  
91 times across the NSW AQMN. These incidents were recorded at 22 stations on 21 November,  
44 stations on 22 November and 25 stations on 23 November 2018. Camberwell (Upper Hunter) 
recorded the maximum daily PM10 concentrations, ranging from 77.1 µg/m3 to 243.9 µg/m3 (Table 1). 

Table 1 Daily PM10 particle pollution summary statistics 20 – 23 November 2018 

PM10 
event 
date 

Max  

1-hour 
PM10 
(µg/m3) 

Max 1-hour PM10 site, 
time 

Max  

24-hour 
PM10 
(µg/m3) 

Max 24-hour PM10 
site 

Number of sites 
above PM10 
benchmark 

20/11/18 320.3 8pm, Wagga Wagga North 

(South West Slopes) 

49.9 Wagga Wagga North 

(South West Slopes) 

0* 

21/11/18 242.2 12 noon, Mount Thorley** 

(Upper Hunter) 

77.1 Camberwell  

(Upper Hunter) 

22 

22/11/18 678.5 12 noon, Camberwell** 

(Upper Hunter) 

243.9 Camberwell  

(Upper Hunter) 

44 

23/11/18 467.5 2am, Mount Thorley 

(Upper Hunter) 

185.2 Camberwell  

(Upper Hunter) 

25 

Total     91 

Notes 
* An exceedance in the network occurred on 20 November 2018, however this was not attributed to the dust storm. 
** Mount Thorley and Camberwell in the Upper Hunter region are influenced by local particle sources, including mining activities. 

By historical standards, the 21–23 November 2018 dust event was one of the highest in terms of 

observed daily PM10 concentrations in recent NSW history. The highest daily average of 243.9 µg/m3 at 

Camberwell (Upper Hunter) on 22 November 2018 was the highest daily average for PM10 across the 

network, since 9 December 2009. Across the network, 33 stations recorded their highest daily averages 

for 2018 during this period. 

The impacts across the NSW AQMN are summarised below and in Figure 8. 

20 November 2018 

The NSW AQMN observed the first dust plume at 8pm on 20 November 2018. However, no stations in 
the network recorded PM10 daily averages above the benchmark due to windblown dust. Although 
Wagga Wagga North, in the South West Slopes, recorded a single high spike in the PM10 1-hour 
average (Figure 5), the station recorded a PM10 24-hour average of 49.9 µg/m3, just below the 
benchmark value of 50 µg/m3 (Table 1). 

21 November 2018 

During the passage of the first dust plume on 21 November 2018, 22 stations in the network recorded 

daily PM10 averages above the benchmark. The incidents were recorded across five regions: 

• nine of 14 stations in the Upper Hunter 

• four of six stations in the Lower Hunter 

• five of 16 stations in Sydney East 

• three of four stations in Sydney North-West and 

• one station on the Central Coast.  

Daily PM10 averages ranged from 51.0 µg/m3at Mayfield in the Lower Hunter to 77.1 µg/m3 at 

Camberwell in the Upper Hunter.  
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22 November 2018 

The impacts of PM10 daily average concentrations during 21-23 November 2018 were most intense and 

extensive on 22 November 2018, with the passage of the second dust plume. Forty-four of 47 stations in 

the NSW AQMN recorded daily PM10 averages above the benchmark. The incidents were recorded 

across all regions in the network, except the South-West Slopes, as follows: 

• all 14 stations in the Upper Hunter 

• all six stations in the Lower Hunter 

• all 16 stations in Sydney 

• two of three stations in the Illawarra 

• one station on the Central Coast 

• all three stations in the North West Slopes and  

• one station in the Northern Tablelands.  

Daily PM10 averages ranged from 59.7 µg/m3 at Wollongong (Illawarra) to 243.9 µg/m3 at Camberwell 

(Upper Hunter). In other regions, maximum daily PM10 concentrations above the benchmark were  

149.1 µg/m3 at Beresfield (Lower Hunter), 138.3 µg/m3 at Wyong (Central Coast), 131.7 µg/m3 at 

Narrabri (North West Slopes), 119.1 µg/m3 at Bathurst (Central Tablelands), 113.3 µg/m3 at Prospect 

(Sydney North West) and 95.5 µg/m3 at Armidale (Northern Tablelands). 

23 November 2018 

During the passage of the third dust plume, 25 stations recorded daily PM10 averages above the 

benchmark. The incidents were recorded north of Sydney, across all five northern regions. 

• all 14 stations in the Upper Hunter 

• all six stations in the Lower Hunter 

• one station on the Central Coast 

• all three stations in the North West Slopes and 

• one station in the Northern Tablelands.  

Daily PM10 averages ranged from 85.6 µg/m3 at Wyong (Central Coast) to 185.2 µg/m3 at Camberwell 

(Upper Hunter). 

Figure 8 shows the extent and intensity of the dust impacts across the network. 

 

Figure 8 PM10 daily and annual averages at selected sites, during the statewide dust storm,  
20–23 November 2018 

Notes 
SW = South West, NW = North West, CC = Central Coast, NT = Northern Tablelands, CT = Central Tablelands.  
The 12-month average values are shown for some sites. Annual averages are not intended to be compared to the daily 
benchmark but are intended to provide a guide to comparing sites. 
* 12-month average not reported (<75% of data available - Armidale monitoring began April 2018; Rozelle monitoring station 
was recommissioned, St Marys offline for significant time)   
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Figure 8 also shows the variation in dust impacts across the State. Key points are listed below. 

• The Upper Hunter was the most impacted region, recording the highest daily maximum PM10 
concentrations during the passage of each dust plumes. This result may be influenced by the impact 
of local particle sources from mining activity, combined with windborne dust.  

• The Lower Hunter recorded the second highest daily maximum PM10 concentrations during  
20-23 November 2108. This result also may be influenced by particle sources from industrial activity 
in the Upper and Lower Hunter, as well as dust transported by north-west winds. 

• The northern regions of the State (the Upper and Lower Hunter, Central Coast and the North West 
Slopes) generally recorded higher daily PM10 concentrations than southern regions (Sydney, 
Illawarra and South West Slopes). 

• Sydney East and Sydney North West recorded comparatively higher daily PM10 levels than Sydney 
South West. The result in Sydney East may be influenced by local particle sources across the city as 
well as windborne dust. 

• The Illawarra and South-west Slopes were the two regions least impacted by the dust storm. 

Long-range dust transport: sources of dust 

Typically, dust that impacts coastal regions of New South Wales, including Sydney, the Illawarra and the 

Hunter, is picked up by strong winds and travels long distances. These winds are usually associated with 

strong sub-continental weather systems, such as extensive cold-fronts (Figure 3). Generally, the type of 

dust entrained and transported over New South Wales is very fine in size and commonly found in alluvial 

environments such as dry lake and river beds. The area that provides most of the dust picked up in 

these storms is the Lake Eyre Basin in South Australia.  

The 24-hour back trajectories from the modelling tool HYSPLIT in NSW 8 demonstrated that dust from 

this event was transported from western New South Wales and the Lake Eyre Basin (not shown).  

Figure 9 shows some trajectories passing over the Riverina in southern and western New South Wales 

and the Mallee in northern Victoria.  

 

Figure 9 24-hour back trajectories beginning at 12:00 on 22 November 2018 AEST with trajectory 
heights of 50 m (red), 500 m (yellow) and 1,000 m (green) above ground level (AGL)  

                                                

8 Source: Watt, S., Chang, L. T-C., Jiang, N., Fuchs, D., Barthelemy, X., Scorgie, T., Riley, M., 2017, Using HYSPLIT to forecast 
smoke plumes during hazard reduction burns in New South Wales. 23rd CASANZ Conference, Brisbane, 15 – 18 October 2017 
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Summary 

New South Wales recorded an increasing frequency of dust storms throughout 2018.The four-day dust 

event during 20-23 November 2018 followed intensifying drought conditions and loss of ground cover 

across the State during 2018.  

At 11pm on 19 November 2018, the first of three strong cold-fronts crossed the South Australian coast. 

Three dust plumes developed with the passage of the three cold fronts across the State, during           

20-23 November 2018. Strong and gusty winds associated with these fronts entrained and transported 

dust from South Australia into western New South Wales and Victoria.  

Elevated PM10 levels were first observed by the NSW Air Quality Monitoring Network in the South West 

Slopes. The Wagga Wagga North monitoring station recorded the arrival of the dust storm, with a high 

spike in the 1-hour PM10 concentration, at 8pm on 20 November 2018. However, the South West Slopes 

recorded no days above the daily PM10 benchmark during 20-23 November 2018. 

During 21–23 November 2018, daily PM10 concentrations reached beyond the benchmark of 50 µg/m3 

91 times, with coastal regions and northern New South Wales significantly impacted by dust.  

The Upper and Lower Hunter and Central Coast regions recorded three days above the daily PM10 

benchmark, during 21-23 November 2018. 

Sydney recorded two days above the daily PM10 benchmark, during the 21-22 November 2018. 

The North West Slopes and Northern Tablelands recorded two days above the daily PM10 benchmark, 

during the 22-23 November 2018. 

The Illawarra recorded one day above the daily PM10 benchmark on 22 November 2018. 

During 21-23 November 2018, dust impacts were most intense and extensive on 22 November 2018. 

Camberwell in the Upper Hunter region recorded the highest PM10 daily average, with 243.9 µg/m3. The 

second highest daily PM10 average was 149.1 µg/m3 at Beresfield in the Lower Hunter. These results 

may be influenced by local particle sources, as well as dust transported by north-west winds. In other 

regions, maximum daily PM10 concentrations above the benchmark were 138.3 µg/m3 at Wyong (Central 

Coast), 131.7 µg/m3 at Narrabri (North West Slopes), 119.1 µg/m3 at Bathurst (Central Tablelands), 

113.3 µg/m3 at Prospect (Sydney North West) and 95.5 µg/m3 at Armidale (Northern Tablelands). 

The 21–23 November 2018 dust event was one of the highest in terms of observed daily PM10 

concentrations in recent history NSW air quality monitoring network, since 2009. 
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