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Data show that fire seasons around the 
world are getting longer, and conditions 
that help fires to spread are becoming 
more extreme. Carol Tear looks at 
what can be done to help in the fight to 
understand and control this dangerous 
phenomenon

Each year wildfires burn a large area of California 
— the largest fire to date was in 2018 and burned 
over 18 000 km2. For comparison, the Lake District 

National Park has an area of 2362 km2. Australia has 
always had devastating bushfires, but this year the fire 
season started early. In the state of New South Wales, 
16 500 km2 has burned so far. The risk of fire is more 
widespread, with other states also reporting early fires, 
and a fear of more to come over the summer (December 
to February).

Some years have a higher number of fires for several 
reasons. In 1974 they followed months of higher 
rainfall, when a lot of grass grew and, once dried, 
provided extra fuel. This year the fires have followed 
months of drought and high temperatures, which were 
also important factors in England’s largest wildfire 
since records began, which occurred on Saddleworth 
Moor in July 2018. All over the world, understanding 
how the risk of wildfire is changing is one step towards 
reducing it. Satellite images in the visible and infrared 
wavelength regions are now being used to record fires. 
They were used to report the extent of fires in the 
Amazon rainforest earlier this year.

The fire triangle
A fire needs fuel, heat and oxygen. For most of the 
twentieth century, wildfires were extinguished as 
quickly as possible, but scientists realised that wildfires 
are natural events that remove dead vegetation that 
otherwise builds up to cause hotter fires. Forests recover 
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Useful resources

‘All About Wildfires: the Science Behind Wildfires’, 
University of Utah, www.tinyurl.com/yalv6owj

‘How Wildfires Work’, www.tinyurl.com/usvjhj6

are researching their formation and the effects they 
have on the atmosphere. Lidar (light detection and 
ranging) uses a laser aboard an aircraft to scan smoke 
plumes and monitor pollution. Lidar is also used to 
scan smoke layers close to wildfires to give information 
about their behaviour at different times of the day, and 
to provide estimates of smoke concentration.

more quickly when there is only a small amount of 
debris to burn — trees may suffer only blackened 
trunks. Fire is a natural process needed for some species 
to start new growth.

Firefighters use controlled burns to deprive fire of 
fuel, and roads form a natural firebreak, but in urban 
areas firefighters cannot burn one house to save 
others. Do high risk areas need firebreaks included in 
urban design? Research into the changing risks and 
behaviour of wildfires is carried out by many different 
organisations, for example the US Forest Service.

High temperatures and low humidity raise the risk 
of fires, because fuel is drier and more likely to burn. 
The amount of oxygen available is affected by the 
surface area of the fuel — grass and leaves catch fire 
quickly, tree trunks much more slowly — and by the 
wind. Wind also affects the speed at which wildfires 
spread. They can travel at over 10 km h–1 in the forest 
and 22 km h–1 in grasslands. If there is an upward slope, 
the convection currents will help — a 10° slope will 
double the speed. The wind can also carry burning 
debris ahead of the fire, which starts new fires.

Fiery weather
Large fires create their own weather. A fire whirl is 
a whirlwind formed when air, carrying smoke and 
flames, rises by convection in the intense heat of a 
fire and turbulent winds start it spinning. Fire whirls 
throw burning debris over large distances and travel 
in unpredictable directions. Fire storms occur when 
convection currents carry air and smoke to higher 
levels and the water vapour in the air condenses to form 
clouds called pyro-cumulonimbus clouds (Figure 1). 
These clouds can stretch up to the stratosphere and 
spread pollutants from the fire far and wide. They 
produce lightning, which can set off more fires. They 
may not produce rain, because water droplets descend 
into the heat of the fire and are once again evaporated. 
The winds they generate can carry the fire further and 
in unpredictable directions.

Fire storms are still not understood in detail, but 
they seem to be becoming more common.  Scientists 
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Figure 1 A pyro-cumulonimbus cloud

Activity
Research why many Californian residents and 
businesses had their power switched off in 
October 2019.
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