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 Spring 2019 
Air quality in the Namoi/North West Slopes Region 
Air quality at regional population centres in the Namoi/North West Slopes met national benchmarks1 on 
59% of spring days (54 days) from 1 September to 30 November 2019. The Air Quality Index2 was poor 
to hazardous on 37 spring days (41%). Air quality was affected by dust storms and bushfire smoke, 
during the prolonged, intense drought and extreme bushfire weather conditions. 

Seven air quality monitoring stations operate in the region (Figure 1)3. All stations continuously monitor 
airborne particles, measured as PM10 and PM2.5

4. The Gunnedah monitoring station also continuously 
monitors gaseous air pollutants, specifically nitrogen dioxide (NO2) and ozone (O3). 

 
 

Figure 1 Spring air quality indices at monitoring stations (left) and regional air quality index (right), 
showing air quality met national standards at population centres for 59% of the season 

Days above benchmark concentrations, spring 2019 
Air quality monitoring stations in North West Slopes regional population centres (Narrabri, Gunnedah 
and Tamworth) recorded the following days with pollution levels above benchmark concentrations.  
PM10 daily averages were above the benchmark of 50 µg/m3 (micrograms per cubic metre) on 32 days, 
with two days in September, 13 days in October and 17 days in November. Fifteen days were due to 
dust; two days due to bushfire smoke and five days due to dust and bushfire smoke. 
PM2.5 daily averages were above the benchmark of 25 µg/m3 for 22 days in spring 2019, with one day in 
September, eight days in October and 13 days in November. Seventeen days were due to bushfire 
smoke and five days were due to dust and bushfire smoke. 

 
1 The National Environment Protection (Ambient Air Quality) Measure (Air NEPM) sets national standards for urban air 
pollutants. This report refers to the national standards as ‘benchmarks’ for reporting air quality. 
2 The NSW Air Quality Index uses colours and percentages, on a scale from very good to hazardous, to compare air pollution 
levels with benchmarks. 
3 The Department of Planning, Industry and Environment (DPIE) operates the monitoring stations at Tamworth (from October 
2000), Gunnedah and Narrabri (from December 2017). Data are reported in near-real time on the NSW air quality website. 
Industries operate the monitoring stations at Maules Creek, Wil-gai, Breeza and Werris Creek. Industry data are reported 
weekly on the NSW Environment Protection Authority Namoi air quality monitoring project website. 
4 PM10 and PM2.5 refer to airborne particles, less than or equal to 10 and 2.5 micrometres in diameter, respectively. 

https://www.legislation.gov.au/Details/F2016C00215
https://www.environment.nsw.gov.au/topics/air/understanding-air-quality-data/air-quality-index
https://www.dpie.nsw.gov.au/air-quality/current-air-quality
https://www.epa.nsw.gov.au/your-environment/air/regional-air-quality/namoi-air-quality-monitoring-project
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Days above benchmark concentrations, by station, spring 2019 
Table 1 shows the number of days above benchmark concentrations at each station: 
• PM10 levels were above the benchmark for 15 to 30 days at stations in regional population centres 

and 41 to 67 days at industry-operated stations.  
• PM2.5 levels were above the benchmark for 9 to 18 days at stations in regional population centres 

and 48 to 57 days at industry-operated stations. 
• The higher incidence of days above PM10 and PM2.5 benchmarks at industry-operated stations is 

most likely influenced by proximity to local particle sources, such as mining activity and equipment 
and soil surfaces exposed to wind erosion. 

• No days above benchmark concentrations for NO2 and O3 were recorded at Gunnedah. 

Table 1 Number of days above the relevant benchmarks, by station, spring 2019 

Station type  Station PM10 daily 
benchmark 
[50 µg/m3] 

PM2.5 daily 
benchmark 
[25 µg/m3] 

NO2 hourly 
benchmark 
[12 pphm] 

O3 hourly 
benchmark 
[10 pphm] 

DPIE Narrabri 19 10 - - 
DPIE Gunnedah 15 9 0 0 
DPIE Tamworth 30 18 - - 

Industry Maules Creek 45 48 - - 
Industry Wil-gai 67 57 - - 
Industry Breeza 42 49 - - 
Industry Werris Creek 41 56 - - 

Notes 
DPIE – Department of Planning, Industry and Environment 
µg/m3 = micrograms per cubic metre 
pphm = parts per hundred million by volume (i.e. parts of pollutant per hundred million parts of air) 
- = not monitored  

Air quality trends: daily particle time series, spring 2019 
Particle pollution levels and the frequency of days with poor to hazardous levels increased each month in 
spring, as the frequency of dust storms and the effects of bushfire smoke intensified.  
Population centres across the region recorded poor to hazardous air quality due to elevated particle 
levels (PM10 and/or PM2.5) on 37 days, with three days in September, 14 days in October and 20 days in 
November. 

Daily PM10 levels 
Dust storms were the main cause of peaks in daily PM10 levels in September to mid-October. Bushfire 
smoke affected PM10 levels increasingly in mid-October and November, along with additional dust storm 
events (Figure 2). 
In regional population centres, daily PM10 levels were above the benchmark on 32 spring days, with  
two days in September, 13 days in October and 17 days in November. 
Poor to hazardous daily PM10 levels in population centres were recorded on: 
• 15 days due to dust:  

o 2 days in September (2, 7 September)  
o 7 days in October (7-8, 12-13, 26-27 and 31 October)  
o 6 days in November (7-9, 12-13 and 22 November). 

• 12 days due to bushfire smoke:  
o 6 days in October (22-24 and 28-30 October)  
o 6 days in November (1, 16-18 and 20-21 November). 

• 5 days due to dust and bushfire smoke (23 and 26-29 November). 
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Figure 2 Daily average PM10, in spring 2019, showing elevated levels due to dust storms and bushfires  

Daily PM2.5 levels 
Bushfire smoke first affected daily PM2.5 levels in population centres across the region in late September 
and then increasingly in mid-October and November (Figure 3). 
Daily PM2.5 levels were above the benchmark in population centres on 22 spring days:  

• 17 days due to bushfire smoke (21 September; 21–24, 28–31 October and 1, 17–21 and 
24–25 November)  

• 5 days due to dust and bushfire (23, 26 – 29 November). 
 

 
Figure 3 Daily average PM2.5, in spring 2019, showing elevated levels associated with bushfire smoke 
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Air quality trends: gaseous pollutants time series, Gunnedah, spring 2019 
Figure 4 and Figure 5 show 1-hour average concentrations of NO2 and O3 were below national 
benchmark concentrations during spring 2019. Ozone levels showed a slight increase during spring, as 
warmer temperatures and bushfire smoke contributed to ozone formation. 

 
Figure 4 Nitrogen dioxide 1-hour average at Gunnedah, during spring 2019, showing levels below the 

national benchmark concentration 

 
Figure 5 Ozone 1-hour average at Gunnedah, during spring 2019, showing levels below the national 

benchmark concentration, with a slight increase associated with warmer temperatures and 
increasing levels of bushfire smoke  
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Seasonal weather and climate 
Warmer temperatures, severe rainfall deficiencies, very low humidity and gusty winds combined to bring 
dangerous bushfire weather conditions across eastern NSW during spring 2019. North-eastern parts of 
the State recorded Forest Fire Danger Index values in the catastrophic category on 6 September, which 
marked the onset of numerous large bushfires in the north-east ranges, which burned throughout 
spring5. Easterly airflows transported bushfire smoke across the Namoi/North West Slopes region during 
late October and November. The region also experienced the increasing frequency, intensity and extent 
of dust storms in late October to November. Westerly airflows transported windblown dust across the 
region, with the passage of cold fronts and low-pressure troughs. In late November, dust from the west 
and smoke from the east converged over the region, reducing visibility and air quality. 

Drought conditions and dust activity 
Low rainfall and warm temperatures intensified drought conditions across New South Wales in spring. 
Drought indicators showed the Namoi/North West Slopes region experiencing intense drought at the end 
of November, with very low groundcover, exhausted stores of soil moisture and minimal rainfall over the 
preceding 6-12 months6 (Figure 6). 

DustWatch7 reported that groundcover across the State was the lowest on record each month in spring, 
with a more rapid decline in November. Wind strengths were higher than average in September and 
November. Dust activity doubled from August to September. October was the dustiest October month on 
record and November was the dustiest of any month, since records began in 2005.  

 
Figure 6 Department of Primary Industries NSW Combined Drought Indicator to 30 November 20198, 

showing drought intensity in the Namoi/North West Slopes Region   

 
5 Bureau of Meteorology Seasonal Climate Summary for NSW Spring 2019, Special Climate Statement 72, December 2019. 
6 NSW Department of Primary Industries, State Seasonal Update November 2019, accessed February 2020. 
7 DustWatch Reports, September, October and November 2019, accessed February 2020. 
8 NSW Department of Primary Industries, Seasonal Conditions Information Portal, accessed 5 February 2019. 

http://www.bom.gov.au/climate/current/season/nsw/archive/201911.summary.shtml
http://www.bom.gov.au/climate/current/statements/scs72.pdf
https://www.dpi.nsw.gov.au/climate-and-emergencies/seasonal-conditions/ssu/november-2019
https://www.environment.nsw.gov.au/research-and-publications/publications-search/dustwatch-report-september-2019
https://www.environment.nsw.gov.au/research-and-publications/publications-search/dustwatch-report-october-2019
https://www.environment.nsw.gov.au/research-and-publications/publications-search/dustwatch-report-november-2019
https://edis.spaceport.intersect.org.au/%2FMonthly%20SSU%20Figures
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Rainfall and temperature9 
Rainfall recorded across the Namoi/North West Slopes Region was the lowest on record for the 
12-months to 30 November 201910 (since early 20th century) (Figure 7). Rainfall totals for spring 2019 
ranged between 25 and 100 millimetres (mm) across the region. Spring 2019 rainfall was 100 to 200 mm 
lower than spring seasons in 2018 and 2017 and 100 to 400 mm lower than spring 2016. Spring rainfall 
totals compared to spring averages were 43% at Narrabri, 26% at Gunnedah and 35% at Tamworth 
(Tamworth’s lowest spring rainfall in 27 years of observations)5. 

At Gunnedah, spring daily maximum temperatures ranged from 16 to 39ºC (compared with the spring 
mean maximum of 27ºC) (Figure 8). Spring daily minimum temperatures ranged from -0.4 to 22ºC 
(compared with the spring mean minimum of 10 ºC). 

 

Figure 7 NSW rainfall deciles for 12-months9, 1 December 2018 to 30 November 2019, showing rainfall 
levels at the lowest on record in the Namoi/North West Slopes 

 
Figure 8 Gunnedah rainfall and temperatures, spring 20199  

 
9 Monthly rainfall, maximum and minimum temperatures, Bureau of Meteorology Climate Data Online accessed February 2019 
10 NSW rainfall deciles Bureau of Meteorology Climate Data Online accessed February 2019 

http://www.bom.gov.au/jsp/ncc/cdio/wData/wdata?p_nccObsCode=136&p_display_type=dailyDataFile&p_stn_num=055202&p_startYear=
http://www.bom.gov.au/jsp/ncc/cdio/wData/wdata?p_nccObsCode=122&p_display_type=dailyDataFile&p_stn_num=055202&p_startYear=
http://www.bom.gov.au/jsp/ncc/cdio/wData/wdata?p_nccObsCode=123&p_display_type=dailyDataFile&p_stn_num=055202&p_startYear=
http://www.bom.gov.au/climate/data/index.shtml?bookmark=201
http://www.bom.gov.au/jsp/awap/rain/index.jsp?colour=colour&time=history%2Fns%2F2018080120190731&step=2&map=decile&period=12month&area=ns
http://www.bom.gov.au/climate/data/index.shtml?bookmark=201


Air quality in the Namoi/North West Slopes Region: Spring 2019  7 
 

Wind 
During spring 2019, wind directions across the North West Slopes generally aligned with the south-east to 
north-west direction of the Namoi and the Peel River valleys11. Prevailing winds at Narrabri and Tamworth 
were more frequently from the south-east, while more variable at Gunnedah (Figure 9)9. Gunnedah and 
Tamworth recorded fewer north-easterly winds than Narrabri. 

Wind speeds were generally light to moderate (0.5 to 5 metres per second, m/s, or 2 to 18 kilometres per 
hour, km/h) (Figure 9). 

Narrabri recorded strong to gale force winds (to 17 m/s or 60 km/h), generally from the north to north-
northeast and west to south-west (to 16 m/s or 58 km/hr), mostly associated with the passage of cold 
fronts and low-pressure troughs (Figure 9). 

 

Figure 9 Wind rose map12 for the Namoi/North West Slopes Region during spring 2019, showing 
predominantly light to moderate winds, more frequently from the south-east at Narrabri and 
Tamworth and varying wind directions at Gunnedah. Narrabri recorded strong to gale force 
winds, generally from the north to north-east and south to south-west  
(WSP m/s: wind speed in metres per second).   

 
11 The Namoi River flows north-west, through Gunnedah and Narrabri. The Peel River flows north-west through Tamworth, 
joining the Namoi River near Gunnedah. 
12 Wind roses show wind direction and speed at a location. The length of each bar around the circle shows the percentage of 
time that the wind blows from each direction. The colours along the bars indicate the wind speed categories.  
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Pollution roses 
The pollution roses13 show the wind directions associated with elevated hourly PM10 and PM2.5 levels 
(Figure 10, Figure 11). Elevated hourly PM10 levels14, above 75 µg/m3, usually indicating dust particles, 
were associated with varying wind directions at Narrabri, Gunnedah and Tamworth. Elevated hourly 
PM2.5 levels, above 60 µg/m3, usually indicating smoke, were associated more with north-easterly and 
south-easterly winds at Narrabri, varying winds at Gunnedah, and north-westerly and south-easterly 
winds at Tamworth. The PM2.5 pollution rose at Tamworth reflects the proximity of major bushfires to the 
east of the region in spring. 

 
Figure 10 Hourly PM10 pollution roses for spring 2019, showing highest PM10 levels generally 

associated with varying wind directions at Narrabri, Gunnedah and Tamworth 

 
Figure 11 Hourly PM2.5 pollution roses for spring 2019, showing higher PM2.5 levels associated with 

north-easterly and south-easterly winds at Narrabri, with varying wind directions at 
Gunnedah and with north-westerly and south-easterly winds at Tamworth. This pattern 
reflects the proximity of major fires to the east of the region during spring. 

 
13 Pollution roses show the wind direction and particle levels at a location. The length of each bar around the circle shows the 
percentage of time the wind blows from each direction. The colours along the bars indicate the concentration of particle levels.  
14 There are no standards for hourly PM10 or PM2.5 in the Air NEPM  

https://www.legislation.gov.au/Details/F2016C00215
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Particle pollution episode due to dust storms and bushfire smoke, 
Namoi/North West Slopes Region, 26-29 November 2019 
During 26-29 November 2019, most regions in New South Wales experienced poor to hazardous2 levels 
of particle pollution, due to dust storms and bushfire smoke (Figure 12, Figure 13). Elevated levels of 
PM10 and PM2.5 were most persistent across the North West Slopes, compared with other regions.  

During 26-29 November, the North West Slopes was experiencing intense drought. A major fire was 
burning at Mount Kaputar, north-east of Narrabri and extensive fires (over several hundred thousand 
hectares) were burning in the State’s northern ranges, east of Tamworth. During this period, generally, 
westerly winds transported dust into the region, while easterlies transported smoke into the region.  

On 26 November, wind speeds increased across the North West Slopes, as a cold front approached 
from the west (Figure 14, top). Strong winds, gusting to gale force, raised loose soil particles across 
areas experiencing prolonged and intense drought and loss of groundcover. Light to moderate west to 
south-westerly winds behind the front transported suspended dust particles across the North West 
Slopes. 

On 27 November, a weak low-pressure trough over south-east Queensland directed easterly winds 
towards the North West Slopes (Figure 14, middle). Easterly winds and down-valley air flows in the 
morning, transported thick smoke across the region, from bushfires burning to the east. 

During 28-29 November, the low-pressure trough moving from the west and a weak high over the 
Tasman Sea brought light variable winds, assisting the build-up of dust and smoke across the region 
(Figure 14, bottom). 

During 26-29 November, dust raised daily PM10 levels above the benchmark of 50 µg/m3 on four days at 
Gunnedah and Tamworth and two days at Narrabri. Maximum daily PM10 levels were 240 µg/m3 at 
Tamworth, 232 µg/m3 at Narrabri and 205 µg/m3 at Gunnedah. Smoke raised PM2.5 daily levels above 
the benchmark of 25 µg/m3 on four days at Tamworth, three days at Gunnedah and two days at Narrabri. 
Maximum PM2.5 levels were 48 µg/m3 at Tamworth, 40 µg/m3 at Gunnedah and 35 µg/m3 at Narrabri. 

 
Figure 12 Maximum PM10 24-hour averages for NSW regions, 25–29 November 2019 

 
Figure 13 Maximum PM2.5 24-hour averages for NSW regions, 25–29 November 2019  
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Figure 14 Synoptic charts15 for 11am, on 26 November, with north-west winds over the North West 

Slopes ahead of a cold front and south-west winds following the front (top), on 27 November, 
with a weak low-pressure cell over south-east Queensland, directing easterly airflows 
towards the North West Slopes (middle) and on 28 November 2019, northerly airflows over 
the North West Slopes between a low-pressure trough and a high-pressure ridge (bottom)   

 
15 Synoptic chart sourced from the Bureau of Meteorology Analysis Chart Archive website (accessed February 2019) 

http://www.bom.gov.au/australia/charts/archive/index.shtml
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Figure 15 presents a panel plot, to show the broad relationships between peak levels of PM10 (dust) and 
PM2.5 (smoke) accompanying changes in wind speed and direction, during 26-29 November 2019. 

• During 26-27 November, extended peaks of PM10 (dust) and PM2.5 (smoke) followed strong winds 
from varying directions, associated with the passage of a cold front on 26 November. 

• During 27-28 November, peaks of PM10 (dust) and PM2.5 (smoke) alternated with periods of 
predominantly light south-easterly winds, turning north-westerly to westerly.  

• The alternating westerly and easterly air flows built up dust and smoke levels across the region. 

 
Note: Different scales for micrograms per cubic metre (µg/m3) used for PM10 and PM2.5  

Figure 15 Panel plot, showing 1-hour average PM10 and PM2.5 concentrations and 1-hour wind speed 
and direction and temperature, at Narrabri, Gunnedah and Tamworth 26–29 November 2019.  
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Online performance of monitoring stations  
The target performance for air quality monitoring at the Department of Planning, Industry and 
Environment monitoring (DPIE) sites is at least 95% data availability for all criteria pollutants and 
meteorological parameters. The maximum online time attainable for gases, NO2 and O3, is 96%, due to 
daily calibrations.  

Table 2 presents online performance of monitoring stations at Gunnedah, Narrabri and Tamworth, from 
1 September to 30 November 2019: 

• All stations met online targets for monitoring of meteorology. 
• Narrabri and Tamworth met online targets for PM10 and PM2.5. 
• Gunnedah met online targets for monitoring of NO2 and O3. 
• Gunnedah reported 90% data availability for PM10 and PM2.5 due to instrument calibration issues. 

Table 2 Online performance (%) from 1 September to 30 November 2019 

Station Particles PM10 
daily 

Particles PM2.5 

daily 
Gases NO2 
hourly 

Gases O3 
hourly 

Meteorology 
Wind hourly 

Gunnedah 90 90 95 95 100 
Narrabri 99 99 - - 100 
Tamworth 98 97 - - 100 

- not monitored 
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