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Changing weather conditions in Australia 
imply larger risk for forest fires 
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Author 
Function 
Institute 

The composition of the atmosphere 
is an important factor for climate change 

Forest fires emit biomass/smoke 
which moves through the atmosphere 

Dispersion of smoke can be observed, 
or modelled with a dispersion model 

 

 

What is the impact 
of forest fires on the climate? 
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Australia 
January 4, 2020 
Image from NASA  
(Aqua–MODIS) 
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At the Princess Elisabeth Station in Antarctica 
the composition of the atmosphere is measured 
(e.g. the Chase and Aerocloud projects)  

Does smoke from the Australian bush fires 
reach the Princess Elisabeth Station? 

 

 

Smoke reaching Antarctica can 
have an important impact on the climate 

Flexpart on Australian bush fires  De Causmaecker K. | 4 

Princess Elisabeth 
Station 

NASA/Colin Seftor 
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Project: 
Model the transport of smoke from the Australian bush fires 
in the atmosphere 
Predict the black carbon concentration at Antarctica 
 

Main conclusion: 
Black carbon is spread over the whole southern hemisphere 
At the Princess Elisabeth station 0-1µg/m2 black carbon 
is expected from modelling 

Project and main conclusion 
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Model setup and input data 

 

Comparison results from the model with satellite data 

 

Deposition in the southern hemisphere 

 

 

 

Overview 
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Dispersion model 
Lagrangian particle model Flexpart 9.02 in forward mode 
 

Meteo input 
3-hourly data with 0.5° resolution from ECMWF ERA-5 
 

Input from biomass emissions 
CAMS GFAS (Global Fire Assimilation System) 
 

Dispersion model and data used 
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GFAS black carbon emissions from fire 
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Emissions included: 
Black carbon  
December 27, 2019 - January 7, 2020 
Southern hemisphere 
( = 11370 releases, 500 particles/release) 

Flexpart result December 27, 16:00 B
lack carbon 

concentration (n
g/m

2)
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Use Flexpart to model 
the dispersion in the atmosphere 
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Flexpart results on Jan 7, 2020, integrated over entire vertical column 

Simulation from Dec 27, 2019 to Jan 31, 2020 
No aging, convection included 
 

High 

Low 

B
lack carbon 

concentration 
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Model setup and input data 
   CAMS GFAS, ECMWF ERA-5, Flexpart 9.02 

Comparison results from the model with satellite data 

 

Deposition in the southern hemisphere 

 

 

 

 

Overview 
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Flexpart results fit well 
with satellite data 
from CALIOP 
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CALIOP 
Smoke 

Flexpart profile 
Black carbon 
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Model setup and input data 
   CAMS GFAS, ECMWF ERA-5, Flexpart 9.02 

Comparison results from the model with satellite data 
   Black carbon concentrations from Flexpart fit 
   quite well with CALIOP satellite data 

Deposition in the southern hemisphere 

 

 

 

 

Overview 
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Black carbon reaches Princess Elisabeth 
and could be detected 
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Wet and dry deposition 

Black 
Carbon 

black carbon deposited 

Princess Elisabeth 
Station 

There are no experimental results from CHASE 
for this period so far, but it could be detected! 

µg/m2

<latexit sha1_base64="XOLNU8Ny9nSEpwuvXaWi/mrvxpc=">AAACMHicbVDLTgIxFG3xhfgCXbppJCYuDM4QEnVHdOMSE3lEGEmnU6Ch7UzaDpFM+Au3+hF+ja6MW7/CArNQ4CRNTs695+b0+BFn2jjOJ8ysrW9sbmW3czu7e/sH+cJhQ4exIrROQh6qlo815UzSumGG01akKBY+p01/eDudN0dUaRbKBzOOqCdwX7IeI9hY6bEjYtS/QOKp3M0XnZIzA1ombkqKIEWtW4D5ThCSWFBpCMdat10nMl6ClWGE00muE2saYTLEfdq2VGJBtZfMIk/QqVUC1AuVfdKgmbrScR6MWKRT8/Pc/XcxwULrsfDtSYHNQC/OpuLKmbaZBzRYyGl6V17CZBQbKsk8Zi/myIRo2h4KmKLE8LElmChmf4rIACtMjO04Zzt0FxtbJo1yya2Uru8rxepN2mYWHIMTcAZccAmq4A7UQB0QIMELeAVv8B1+wC/4PV/NwNRzBP4B/vwC4YKpXg==</latexit>

0-1 

(ng/m2)

<latexit sha1_base64="VfSixWNILqAPLF+s6Fg8u/X9fTI=">AAACL3icbVDLTgIxFO3gC/EFunTTSEwwMThDSNQd0Y1LTORhYCSdTgca2s6k7RDJhK9wqx/h1xg3xq1/YYFZKHCSJifn3nNzeryIUaVt+9PKrK1vbG5lt3M7u3v7B/nCYVOFscSkgUMWyraHFGFUkIammpF2JAniHiMtb3g7nbdGRCoaigc9jojLUV/QgGKkjfRYEv0LyJ8qZ7180S7bM8Bl4qSkCFLUewUr3/VDHHMiNGZIqY5jR9pNkNQUMzLJdWNFIoSHqE86hgrEiXKTWeIJPDWKD4NQmic0nKkrHef+iEYqNT/P3X8XE8SVGnPPnORID9TibCqunCmTeUD8hZw6uHITKqJYE4HnMYOYQR3CaXnQp5JgzcaGICyp+SnEAyQR1qbinOnQWWxsmTQrZadavr6vFms3aZtZcAxOQAk44BLUwB2ogwbAgIMX8ArerHfrw/qyvuerGSv1HIF/sH5+AZ+BqLU=</latexit>



Author 
Function 
Institute 

Model setup and input data 
   CAMS GFAS, ECMWF ERA-5, Flexpart 9.02 

Comparison results from the model with satellite data 
   Black carbon concentrations from Flexpart fit 
   quite well with CALIOP satellite data 

Deposition in the southern hemisphere 
   Black carbon spreads over the whole southern hemisphere 
   At the Princess Elisabeth station 0-1 µg/m2 black carbon is expected from modelling 

 

 

 

 

Overview 
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Project: 
Model the transport of smoke from the Australian bush fires 
in the atmosphere 
Predict the black carbon concentration at Antarctica 
 

Main conclusion: 
Black carbon is spread over the whole southern hemisphere 
At the Princess Elisabeth station 0-1µg/m2 black carbon 
is expected from modelling 

Project and main conclusion 
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Thank you! 

   

Het Koninklijk 

Meteorologisch 

Instituut 

L’Institut Royal 

Météorologique 

The Royal 

Meteorological 

Institute 

Het KMI verleent een betrouwbare dienstverlening 
aan het publiek en de overheid gebaseerd op 
onderzoek, innovatie en continuïteit. 

L'IRM fournit un service fiable basé sur la recherche, 
l'innovation et la continuité au public et aux autorités. 

The RMI provides reliable public service realized by 
empowered staff and based on research, innovation 
and continuity. 

 


