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A bit about the presenter 

(Mike Willmott) 

Mike Lives on the beautiful Mornington Peninsula and works in Docklands (Melbourne) 

 

Mike has worked for the Australian Bureau of Meteorology for over 41 years! 

 
Mike has also been a volunteer firefighter with the Country Fire Authority for over 36 Years! 

State of Victoria, The Bureau, 

Mike's Place  

(75km from ABoM) 

Image: from MTSAT-2 (JMA) Image: from Mike's wife, Deb Image: from Google Earth 



Outline 

 History 

 Satellite Imagery 

3.5µm v 10.5µm 

 Fires within Australia (Emphasis on SE Australia) 

 Sentinel and eMap 

 Preparedness Response and Recovery 



History 

 The Bureau has been ingesting satellite data since 25 December 1963 (Mainly 

photographic imagery) 

 Geostationary Meteorological Satellite made available (GMS-1 from Japan 

Meteorological Agency) in 1977 

 First LEO Satellite received by the Bureau which had more than two channels 

(Vis and IR) was NOAA-8 in 1983 

 McIDAS (SSEC) introduced within the Bureau in 1987 providing the ability to 

manipulate satellite data 

 First operational use of Weather Satellites for bushfire monitoring in 1997 

 Ad hoc approach to hot spot monitoring for the fire agencies 

 Partnership with Geoscience Australia to provide data for "Sentinel" 

 Himawari 8 – ten minute data, 16 channels,  better  spatial resolution (2km) 



5 First image received in Australia from TIROS-VIII 

03:00 GMT 



0.6µm 

4.0µm 

6.7µm 

10.5µm 0.9µm 

Graphic:wikipedia.org 



NOAA-8 (1983) 

First satellite ingested by the Bureau with  AVHRR instrument 

 

Central wavelength Spectral interval 
SNR or NEΔT @ 

specified input 

0.615 µm 0.55 - 0.68 µm 9 @ 0.5 % albedo 

0.912 µm 0.725 - 1.10 µm 9 @ 0.5 % albedo 

3.74 µm 3.55 - 3.93 µm 0.12 K @ 300 K 

11.0 µm 10.5 - 11.5 µm 0.12 K @ 300 K 

Detailed characteristics:  

 



Why 3.5µm channel? 



Why 3.5µm channel? 



3.5µm vs 10.5µm channel 



3.5µm vs 10.5µm channel 









Typical Wilderness Area - Mt Beauty 

(NE Victoria - Dry sclerophyll forest) 

Photo:travelvictoria.com.au 



Typical Wilderness Area - Mt Bogong 

(NE Victoria - Dry sclerophyll forests) 

Photo: Wilderness Society Photo:John O'Neill 



Photo: Wilderness Society 



Typical Wilderness Area 

Photo: couriermail.com.au 



Wilderness 

Photo: abc.net.au 



Wilderness 

Photo: abc.net.au 



Consequences 

 Five deadliest Australia bushfires on record 

 Bushfires are ranked according to the number of fatalities. 

 

1. Black Saturday (VIC), 7-8 Feb 2009  - 173 fatalities 

2. Ash Wednesday (VIC, SA), 16-18 Feb 1983 – 75 fatalities 

3. Black Friday (VIC), 13-20 Jan 1939 – 71 fatalities 

4. Black Tuesday (TAS), 7 Feb. 1967 – 62 fatalities 

5. Gippsland fires and Black Sunday (VIC), 1 February-10 

March 1926 – 60 fatalities 



Consequences 

Photo :taken by Jake Valance of Bushfire at Kinglake (HeraldSun Readers witness gallery) 



Urban Rural Interface 

Canberra Fires (2003) 

Photo: canberrabushfires.com.au 



Urban Rural Interface 

Canberra Fires (2003) 

Photo: abc.net.au 







(Photo: Frank Flynn, Lake Tyers Beach) 



Worst Fire Day in SE Australia's History 

16 February 1983 



GMS-5 2330 UTC 15 Feb 1983 - 11.0 µm 



GMS-5 0230 UTC 16 Feb 1983 - 11.0 µm 



GMS-5 0530 UTC 16 Feb 1983 - 11.0 µm 

Mount Macedon Fire 



GMS-5 0830 UTC 16 Feb 1983 - 11.0 µm 



Worst Fire Day in SE Australia's History 

7 February 2009 



Black Saturday MTSAT-1R (0.55µm) 



Black Saturday MTSAT-1R (6.7µm) 



Black Saturday MTSAT-1R (10.5µm) 



Black Saturday MTSAT-1R (3.7µm) 



Black Saturday MTSAT-1R (6.7µm) 

7 Feb 2009 - 09:30 UTC 



Black Saturday MTSAT-1R (10.5µm) 

7 Feb 2009 - 09:30 UTC 



Black Saturday MTSAT-1R (3.7µm) 

7 Feb 2009 - 09:30 UTC 



Black Saturday 7 Feb 2009 

Graphic: wikipedia.org 



MODIS "Rapidfire" Image (Aqua) 

Kinglake  Marysville 

Dargo 
Bunyip SP 

Wilsons Promontory 

West Gippsland 



Emergency Management Cycle 

Emergency 



Preparedness 

Emergency 











Response 

Emergency 



Response 

Photo: 100candles.com 



Response 

Photo: www.sbs.com.au 



Response 

Photo: www.smh.com.au 



Response 

Photo:theaustralian.com 



Monitoring Hot Spots 

3 Dec 1997 

NOAA-12 



Sentinel 



Sentinel 



Sentinel 



Emergency Map (eMap) 



Emergency Map (eMap) 

Hot Spots from 

"Sentinel" 



Emergency Map (eMap) 



Recovery 

Emergency 



AVHRR/3 (NOAA-17, 18, 19) 

Central wavelength Spectral interval 
SNR or NEΔT @ 

specified input 

0.630 µm 0.58 - 0.68 µm 9 @ 0.5 % albedo 

0.862 µm 0.725 - 1.100 µm 9 @ 0.5 % albedo 

1.61 µm 1.58 - 1.64 µm 20 @ 0.5 % albedo 

3.74 µm 3.55 - 3.93 µm 0.12 K @ 300 K 

10.8 µm 10.3 - 11.3 µm 0.12 K @ 300 K 

12.0 µm 11.5 – 12.5 µm 0.12 K @ 300 K 

Detailed characteristics:  

 



Normalised Difference Vegetation Index 

(NDVI) 

Calculated from Visible and Near Infrared radiances 

(0.630 µm and 0.862 µm for NOAA satellites) 

𝑁𝐷𝑉𝐼 =  
(𝑁𝐼𝑅 − 𝑉𝐼𝑆)

(𝑁𝐼𝑅 + 𝑉𝐼𝑆)

 

Green/healthy Vegetation Dry/Dying/Dead Vegetation 

NIR NIR Vis Vis 

50% 8% 40% 30% 

0.4−0.3

0.4+0.3
 = 0.14 

0.5−0.08

0.5+0.08
 = 0.72 



Monitoring Hot Spots and Fire Scars 

NOAA-12 

3 Dec 1997 



Monitoring Hot Spots and Fire Scars 

3 Dec 1997 

NOAA-12 



Regrowth – recovery 



Regrowth – recovery 

Epicormic shoots 



Regrowth – recovery 

Epicormic shoots 





Summary 

 Bushfires are part of the Australian Ecology 

 The Urban/Rural Interface will always be an issue 

• Most fatalities occur within these areas 

 Weather Satellite Data are used for 

• preparation of fire weather forecasts (predominantly 0.55 µm, 3.4 

µm, 6.7 µm and 10.5 µm bands) 

• monitoring fire hot spots (using 3.7 µm and 10.5 µm)  

• monitoring fire scars and regrowth (using 0.63 µm and 0.86 µm 

bands) 

 Himawari 8 data will be extremely useful to assist in bushfire monitoring 

of hot spots, fire scars and regrowth within Australia 

 

 



Satellite Image Acknowledgements 

• I would like to acknowledge the organisations that made the 

direct ingestion of satellite data by the Australian Bureau of 

Meteorology possible so that they could be used within this 

presentation: 

• Japan Meteorological Agency (GMS-5, MTSAT-1R) 

• National Oceanic and Atmospheric Administration 

(NOAA-8, NOAA-12) 

• National Aeronautical and Space Administration (TIROS-

VIII, Aqua, Terra) 
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Thank you… 

Questions? 

 


