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        One picture is worth a thousand words. 

WILDFIRES—TRENDS, CAUSATION, ADAPTATION 

This dataset shows global area burned per year de-
clining and predicts this decline to conƟnue.  The 
most recent 30 years of data is high quality from 
satellites.  AR6 states that, “at the global scale, the 
total burned area has been decreasing between 
1998 and 2015 due to human acƟviƟes mostly relat-
ed to changes in land use,” (WGI p.1600), but also 
states that wildfire does “not show a clear long-
term trend for the world as a whole because of in-
creases and decreases in different regions.”  (WGII 
p.244).  Wildfires are increasing in frequency in 
some regions, such as California, and remain a seri-
ous threat in some regions, such as Hawaii. 

Wildfires emit substanƟal amounts of 
CO2.  The extent of vegetaƟon burned 
can be determined by measuring total 
CO2 emissions from such burning.  This 
dataset for the last 20 years shows such 
emissions are slightly declining, which 
indicates that the quanƟty of vegetaƟon 
burned is declining. 



The IPCC concludes that in some regions there will 
be an increase in “fire weather” (AR6 p. 25, 109), 
which is defined as “condiƟons conducive to trig-
gering and sustaining wildfires.”  (AR6 p.2229).  
AR6 finds that fire weather, as a “climaƟc impact-
driver,” has not yet emerged and is not expected 
to emerge by 2100.  (AR6 p.1856).  AR6 also makes 
clear that an increase in fire weather does not nec-
essarily mean an increase in wildfires.  (See quotes 
in image).  The contribuƟon of climate change to 
wildfires is uncertain.  AR6 only claims that some 
wildfires can be “partly aƩributed” to climate 
change.  (AR6 WGII p.54) 

For example Australia has a hot, dry 
climate, which has been getting hotter.  
Australia has had a serious problem 
with wildfires for many years.  But the 
area burned per year has been declin-
ing with significant variation recently 
from year to year. 

Wildfires are part of the natural life cycle of for-
ests, a “natural and essential part of many forest, 
woodland and grassland ecosystems,” and “Many 
forests and grasslands naturally require fire for eco-
system health.”  (AR6 WGII p. 247).  An average 
acre of forest can sustain only about 80 healthy 
trees, but trees continue to seed themselves.  For-
ests become too dense and choke themselves.  
Trees dry out, become diseased, die, and become 
vulnerable to fire, which then clears the land and 
allows a new forest to be born.  

Reconstructions indicate that wildfires in 
North America were much more common 
in the 1700s and 1800s than since 1900.  
When forests are cut down for farming 
and for grazing, the incidence of wildfires 
tends to be reduced. 



Since 1900 area burned in the US was high from 
1925 to around 1950.  AŌer peaking around 1930, 
it declined through 1984, and, since then, has 
trended upward, although sƟll much less than in 
the 1925-1950 period.   

Wildfires have long been a serious prob-
lem in the US West.  The “Big Burn” in 
1910 in Idaho and Montana wiped out 7 
towns and killed 87.  The attached New 
York Times article describes wildfires in 
California in 1945 when there were 
“6,500 separate blazes.”  California has a 
long history of disastrous wildfires da-
ting back centuries.   

Since 2000, there has been significant variaƟon in 
US area burned from year to year with 2023 being 
a low-burn year despite the Maui Wildfire, which, 
although very deadly, was relaƟvely small in area. 

Very hot, very dry, areas tend to be de-
serts with no wildfire problems, because 
there is very little fuel and few people to 
ignite fires.  Globally over 80% of all 
wildfires are ignited by people.  The fig-
ure for the US is 84%.  (See image).  



High risk regions tend to be regions where rain and 
dryness alternate.  The rain produces growth, but 
then dryness causes the growth to die, creaƟng 
ideal fuel for fires.  The variaƟon can be in terms of 
a number of years, as with the El Nino cycle (AR6 
WGII p.245), or the variaƟon can be seasonal, e.g. a 
wet spring followed by a dry summer. 

PrecipitaƟon and drought in California have 
been highly variable due to the El Nino cycle, 
which has nothing to do with climate change, 
but which exacerbates the wildfire problem. 

Since 1895, the conƟnental US has shown no 
trend in the percentage of land either very wet or 
very dry, but there has been significant variability 
from year to year. 

The wildfire problem in the US is a 
West Coast problem, a regional prob-
lem, and parƟcularly a California 
problem in terms of the impact on the 
human populaƟon. 



Much effort has gone into idenƟfying the caus-
es of wildfires.  Downed power lines have 
caused numerous wildfires in California and 
caused the 2023 Maui/Lahaina wildfire. 

The California Department of Forestry and Fire 
ProtecƟon has summarized the causes of the 
20 most destrucƟve California wildfires, and 
has not aƩributed a singe one to climate 
change.  

Two different types of fires are disƟnguished: (1) 
Wind-driven fires on coastal shrub land or chaparral 
(typical of Southern California where the Wildland-
Urban Interface is expanding significantly, and (2) 
tradiƟonal fires in forests (typical of Northern moun-
tainous California where there are relaƟvely few peo-
ple.  Chapparal is “scrubland,” where the ground cov-
er is shrubs, bushes, and small trees usually less than 
about 8 feet tall. 

In Southern California the Santa Ana Winds can 
fan and drive scrubland fires towards residenƟal 
areas along the coast making them very de-
strucƟve and hard to control. 



Invasive grass species are significantly increasing 
wildfire risks in California, Hawaii, and other regions.  
The image is of cheatgrass, which came from Eura-
sia, and which is taking over large areas in Southern 
California.  In the US it grows rapidly in the spring 
and then dries out and dies by June, creaƟng a 
dense carpet of highly flammable fuel.  It makes fires 
more frequent, larger, and someƟmes hoƩer.  Grass-
es recover faster aŌer burns, and so they tend to 
replace naƟve vegetaƟon. 

Grass/shrub fires are more common in the 
US than the tradiƟonal forest fires. 

In Hawaii land tradiƟonally used for growing crops 
has been abandoned with the result that these are-
as have become unmanaged grasslands, creaƟng a 
significant fire hazard.  Lahina was located down-
wind (West) from tradiƟonal pineapplelands that 
had become such unmanaged grasslands.  When 
the tradewinds are strong, they can knock down 
power lines causing fires, which is how the Maui fire 
started.  The tradewinds then blew the fire into 
Lahaina, an example of an urban fire caused by a 
wildfire striking an urban area at the Wildland-
Urban Interface.  Professor Clay Trauernicht at the 
University of Hawaii has called such fires in Hawaii 
the “inevitable outcome” of the neglect of unman-
aged, nonnaƟve grassland that are covering aban-
doned farmland. 



In Southern California much devel-
opment is occurring in, or adjacent 
to, wildland that is known to be high 
risk for fires.  As the Wildland-Urban 
Interface grows, the risks to lives, 
homes, and other buildings grows. 

Wildfire risk reducƟon measures have been well-
known but are not being used as much as they should, 
parƟcularly in California.  A key risk reducƟon measure 
over the years has been selecƟve logging, where older 
trees are harvested before they die.  This improves for-
est health, reduces the fuel load, and generates money 
that can be used for other risk reducƟon measures.  
Controlled and planned burns (typically conducted in 
the fall) are also important measures to reduce fuel 
load in areas where it has built up.  But logging and 
such burns are restricted on US government land and 
in California.   

48% of California is owned by the federal 
government.  Environmentalists have 
caused a substanƟal reducƟon in logging, 
selecƟve burns, and other fuel manage-
ment programs on federal land, parƟcularly 
since 1990 when the spoƩed owl was listed 
as an endangered species.  It is now be-
lieved that the spoƩed owl was (and is) 
threatened, not by logging or other human 
acƟvity, but by an invasive species, the 
barred owl,.  Most wildfires in the US occur 
on government land, not privately-owned 
land, which is acƟvely managed to preserve 
the health of the forests and to reduce fire 
risk. 



In high risk areas zoning codes and building codes 
need to be adapted to address the fire risk.  

In AR6 there are repeated acknowledg-
ments that government is part of the 
wildfire problem, that the role of cli-
mate change is uncertain, and that for-
est management pracƟces are im-
portant to reduce risk. 

CONCLUSION 

While wildfires are trending down globally, they remain a major and growing problem in some regions,  
such as California and Hawaii, and much needs to be done to reduce the risk.   

 1. Dr. John Keeley, who has spent 40 years researching wildfires, concludes, “We don’t see 
any relaƟonship between past climates and the amount of area burned in any given 
year.” 

 2. Sharon Udasin suggests, “Deploying low-intensity burns could reduce the iniƟal risk of 
catastrophic wildfires by more than 60% in California.” 

3. Dr Patrick Brown says, “Changes in forest management pracƟces could completely negate 
the detrimental impacts of climate change on wildfires.” 

 4. Professor ScoƩ Stephens, a professor of forest science at U Cal Berkeley, opines, “20-25% 
of wildfire damage comes from climate change and 75% from the way we manage lands 
and develop our landscape.” 



Update 05-19-24 

Since 2002 North America has been the region of the world making the least progress in reduc-
ing the area  burnt by wildfires per year. 

Wildfires can be categorized by 
the type of vegetaƟon burnt: 
(1) shrublands/grasslands, (2) 
savannas, (3) forests, and (4) 
croplands.  A surprisingly small 
number of wildfires occur in 
forests, because most wildfires 
are started by human acƟvity, 
and there is relaƟvely liƩle hu-
man acƟvity in forests.  Shrub-
land/grassland fires include a 
majority of the fires in Califor-
nia and Hawaii.  Owners of 
croplands  manager their lands 
to prevent fires. 
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