
D
uring a single weekend in June 
this year, a stunning 152 wildfires 
ignited in Alaska. Flames crackled 
and spread through brush and 
fallen branches, dried out by warm 

conditions and turned into perfect fuel. More 
than 5 million acres of Alaskan forest have 
burned so far this year—an area larger than 
Connecticut. This year may end up with the 
most extensive wildfires in the state’s history.

Alaska wasn’t the only state on fire. Blazes 
raged across California, Washington, and 
much of the rest of the West. Thousands of 
people were evacuated as flames threatened 
homes. Extreme fire seasons like this are 
becoming more common. Before 2000, more 
than 8 million acres had never burned in a 
year in the U.S. Since 2000, there have been 
six years when that happened. This trend 
could be the new normal.

FIRESTARTER
Wildfires happen when three factors come 

together, says Matt Jolly of the U.S. Forest 
Service. Jolly is an ecologist, a scientist who 
studies the connection between living things 
and their environment.

The first factor is the weather. Hot, dry, 
and windy conditions dry out pine needles, 
branches, and other dead plant material on 
the forest floor. That material becomes the 

second factor: fuel. Once weather conditions 
and fuel are in place, all that’s needed is a 
source of ignition: something that starts the 
fire. In the western U.S., that’s usually light-
ning, says Jolly. In the eastern U.S., it’s often 
people igniting fires. Sometimes they do it 
by accident, like when a campfire isn’t put 
out properly. Other times, people maliciously 
start fires—that’s called arson. And fireworks 
are a common cause of fires. “We see a peak JU
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EARTH SCIENCE: Ecosystems

Wildfires are raging in record numbers.
What’s fueling the flames?

FUEL
Anything that burns 

can be fuel for a fire. 
The drier the material, 
the more easily it will 

burn. Firefighters stop 
wildfires by lighting 

small, controlled  
fires to burn up dry, 

dead plants that  
could fuel a fire.

OXYGEN 
Fire needs oxygen 

from the air to keep 
burning. Wind supplies 
fires with more oxygen, 
helping them spread. 

Firefighters sometimes 
use foam to act like 
a blanket between 
the fire and the air, 
smothering the fire  

until it goes out.

HEAT
A fire needs a heat 

source, like a match, to 
ignite, or start. When 

firefighters spray a fire 
with water, the water 
turns to steam. This 

removes the fire’s heat.

 FIGHTING BACK: 
Firefighters battle 
a wildfire near 
Clearlake, California, 
in August.

WATCH  
A VIDEO
scholastic.com 
/scienceworld

4 BONUS 
SKILLS 
SHEETS
scholastic.com 
/scienceworld

HEAT

FUEL

OX
YG

EN

CHEMISTRY 
BEHIND  
A BLAZE



around the Fourth of 
July,” says Jolly.

People tend to view 
fire as a catastrophe. It’s 
true that human-caused 
wildfires are never a 
good idea. But naturally 
occurring wildfires aren’t 
always bad, Jolly says. 
Forests rely on fires to 
stay healthy: Blazes clear 
the forest floor so that 
new trees can grow. “Fire 
has always been a part of nature,” 
says Jolly. It’s when fires threaten 
people’s lives and property that we 
see them as disasters.

MAPPING THE FLAMES
Lately, it seems like every time 

you check the news during fire 
season—the time of year when 
wildfires are most likely to ignite and 
spread—you see photos of flames 
raging out of control. The timing 
varies widely depending on local 
conditions, but summer and fall tend 
to bring many fires in the West. Are 
there really more fires than there 
used to be, or does it just seem that 
way? Jolly wanted to find out.

Jolly and his colleagues studied 
weather data from around the 

world that scientists 
had gathered over the 
past 35 years. He and 
his team looked for four 
factors that increase 
the chance of wildfires: 
high temperatures, low 
humidity, many rain-free 
days, and high wind 
speeds. They pinpointed 
places that had experi-
enced all these condi-
tions at once, and how 

long they had experienced them. 
That told them how long the fire 
seasons around the world had been 
from 1979 to 2013. “Being able to 
combine information about each day 
for every place on the planet is really 
powerful,” says Jolly. 

Jolly and his team found that 
across one quarter of the parts of 
Earth’s surface where 
plants grow, fire 
season has lengthened. 
Globally, they found 
that fire season has 
gotten more than 18 
percent longer, from 
18 days to 22 days on 
average. They also 
found that the total 
area at risk of fires has 

doubled, increasing from 4.4 million 
to 9.1 million square miles. “It’s clear 
that something has changed over the 
last 35 years,” says Jolly. But what?

HEATING UP
The world is gradually heating 

up. Earth’s climate has always varied 
over time, but over the past 100 
years, average temperatures have 
risen unusually quickly. Alaska, for 
example, has warmed by more than 
1.7°C (3°F) in the past 50 years. 

This warming trend, called 
climate change, also creates the 
hot, dry conditions that are ideal 
for fires. Not all scientists agree on 
exactly how climate change affects 
fire season or how big its role is. 
But overall, research suggests that 
climate change has contributed to 
longer and more severe fire seasons, 

says climate scientist Gregg Garfin 
of the University of Arizona.

FIGHTING BACK
Wildfires may be getting bigger 

and lasting longer, but people are 
fighting back to protect homes 
and property. Improvements in 
firefighting technology have given 
firefighters a host of new weapons.

The U.S. Forest Service uses 
the same weather measures Jolly 
studied to judge current conditions. 
The agency uses the data to create 
a fire danger rating that indicates 
how likely it is that fire will strike 
any given area in the near future.

The Forest Service also uses the 
data to create computer simulations 
of the landscape, mapping where a 
fire is likely to spread. The simula-
tion tool can make predictions as 
far as two weeks ahead of time. 
Firefighters can even virtually test 
out a fire prevention method, such 
as a controlled burn—a carefully 
managed fire set intentionally by 
firefighters to reduce the amount 
of fuel available and help prevent 
bigger wildfires. “It’s almost like 
playing a video game,” Jolly says of 
the simulations.

When it comes time to fight a 
real fire, firefighters can fly over the 
burning area in airplanes equipped 
with infrared scanners. The scan-
ners allow them to find out exactly 
where the fire is burning—even 
when it’s too smoky or cloudy for 
them to see well. That precise, 
up-to-the-minute information helps 
them devise a plan of attack.

With these new tools, firefighters 
can use smarter strategies than 
ever before to battle blazes. And 
if scientists are correct, they’re 
going to need all the help they can 
get. If climate change continues as 
predicted, says Garfin, “the kinds of 
fires that we’re seeing now are a hint 
of what the future might hold.”  9

— Stephanie Warren DrimmerC
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SUIT UP!
This isn’t an Iron Man costume—it’s an idea for a suit that could 

someday give firefighters super strength. Traditional firefighting equip-
ment—a helmet, coat, pants, gloves, boots, and an air tank—weighs as 
much as 25 kilograms (55 pounds). That’s a heavy load to maneuver 
through a burning building or challenging terrain. But someday, future fire-
fighters could strap on this exoskeleton, dreamed up by industrial designer 
Ken Chen, a graduate student at Monash University in Melbourne, Australia. 
The exoskeleton would take some of the load off firefighters’ bodies, 
allowing them to easily carry up to 91 kg (200 lbs).

CORE 
QUESTION
How have fire 
seasons changed 
over the past 
35 years? Cite 
evidence from the 
text to support 
your answer.

BATTERIES 
Lithium 
batteries 
would power 
the suit for up 
to two hours.

WATER GUN
A gun would blast 
water at high speed 
to provide extreme 
extinguishing power.

FLASHLIGHTS
Flashlights would
be mounted on 
each shoulder 
for hands-free 
illumination.

TOOL-HOLDER
This would holster 
a tool, such as the 
Jaws of Life, used
to free victims
trapped in rubble.

FOOT-WEIGHT 
TRANSFER SYSTEM
The weight carried by 
the firefighter would be 
transferred down the 
suit to this foot pad and 
directly into the ground.

EMERGENCY 
RELEASE SYSTEM
Pulling on one of the rings 
on either side of the thigh 
would make all the suit’s 
joints disassemble, freeing
the firefighter inside.

 AERIAL ASSAULT: A plane drops fire 
retardant—chemicals that can slow a fire’s 
spread—on a California wildfire in July.

 FIGHT FIRE WITH 
FIRE: Firefighters set 
a controlled burn, like 
this one in California, 
to reduce the fuel 
available to wildfires.

 DESTROYED BY FLAMES: A burned-
out car near the remains of a home 
destroyed in California in September
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