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Abstract
Wildfires are natural occurrences of the forests’ ecosystems and vital for the renewal of biomes and
survival of some plant species. Studies indicate that in recent times, in many parts of the world, the
frequency, extent, and austerity of wildfires have been escalating and occurring in places where
they rarely occurred before.  Several reports indicate that the environment is gradually warming up
and is associated with severe droughts that could be responsible for such wildfire escalations.   The
humans’ role in climate change is vastly debated. Whereas some scientists believe that the current
rise in atmospheric temperature is due to the changes in solar activities and is a part of natural
climate cycle where humans have no accountabilities, the others disagree and suggest that the rise
in atmospheric temperatures is aided by anthropogenic activities. Regardless of the scientific opinions
on the mechanism of climate change, shifting climatic conditions are evidenced and supported by
many scientific studies.  This paper reports on some brutal wildfire activities in 2021 that severely
impacted various parts of the world where extreme weather conditions were reported and where
drought and environmental temperature surpassed all previous records.
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change
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1.0 Introduction
Wildfires, also known as forest fires, are a
ubiquitous part of the wildland ecosystems. For
hundreds of millions of years, wildfires have
been actively burning the forest lands (USFS,
2021) and playing a crucial role in the renewal
and vitalization of the forests.  Each year,
wildfires occur in many parts of the world in most
continents, especially during the hot and dry
seasons during the summer months.  These fires
may be triggered naturally by lightening, and by
anthropogenic activities such as unextinguished
camping materials, cigarettes, faulty electrical or
mechanical equipment, or arson (Daley, 2017).
Various factors such as low precipitations, arid
climate, strong winds, and poor forest-land

management are known to instigate and facilitate
wildfires (Borunda, 2020). Studies indicate that
in recent years, global wildfires are becoming
larger, more intense, and occurring in places such
as Yakutsk, Siberia where they rarely occurred
before. In recent months (2020 – present), drier-
than-average climate conditions may have been
creating forests crucibles in Siberia, Southwest
Canada, Europe, Western US, and South
America, and making these areas susceptible to
scorching wildfires (Kottasova, 2021).
Studies indicate that excessive drought and heat
could be the result of shifting climate and a major
factor in increasing wildfire activities in the
Western part of the US and around the world.
Such shifting climate could be due to a result of
the composition and intensity of solar radiation
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reaching the earth’s surface (Haigh, 2011) and
solar variations over a longer period (Cubasch,
et al., 1997).   However, reports also suggest that
from 1979 to 2015, anthropogenic activities
could be responsible for about 55% of the fuel
aridity across western US forests, and that has
increased the wildfire potential in recent decades.
However, the increase in temperature has not
been uniform across the United States.  In fact,
temperatures in the Northwest Plains and Upper
Midwest were actually cooler overall from 1991-
2020 (Lindsey, 2021). Whichever is the driving
mechanism, shifting might have contributed to
warmer and drier conditions facilitating wildfire
risk, frequency, and intensity (Abatzoglou and
Williams, 2016; Borunda, 2020). This article will
focus on the recent unusually larger and intense
global wildfires, and wildfires occurring in areas
they rarely occurred before.

2.0 Massive Wildfires Across the Globe
2.1 Wildfires in Western United States
According to a report from National Interagency
Fire Center (NIFC), as of August 26, 2021,
41,768 wildfires have burned over 4.8 million
acres in the USA and 88 large wildfires were
active in the states of Montana, Idaho,
Washington, California, Oregon, Wyoming,
Minnesota, Colorado, Nevada, New Mexico,
Utah, South Dakota, and Michigan, scorching
2,436,690 acres of lands (Figure 1). California
was being the most hard-hit as 11 large fires were
burning through 1,354,625 acres of lands
triggering an evacuation of over 42,000 people
(NIFC, 2021).
Dixie Fire in California
At present, the Dixie fire (Figure 2) in the
northwestern California is the largest forest fire
burning in the US. This fire started on July 13,
2021, and by September 9, it was only 59%
contained. Since then, this fire has consumed
over 928,000 acres, destroyed the town of
Greenville, burned more than 1,300 structures
and threatened another 2,100 (CBSN, 2021) and
caused over a billion dollars in damages.
(Chediak, 2021). The fire was suspected to be

sparked by an electrical problem. Currently, this
is the largest single wildfire in California history,
second to the August Complex Fire (several
nearby fires merged into one) of 2020 (CDP,
2021, Chappell, 2021; Wolffe, 2021) that burned
through over a million acres (CDP, 2021).
According to Dr. Scott Stephen of Fire Science
Laboratory at UC Berkeley, the extreme wildfires
in California are mainly due to poor forest
management policy - severe drought and hotter
weather conditions only account for about 25%
of the issue.  Too much flammable undergrowth,
high tree densities, and fire suppression policies
are playing major roles in producing devastating
Californian wildfires.  Adequate prescribed burns
and thinning out forest vegetation should help
improve the current situation (Wolffe, 2021).
According to an NBC News report of August 9,
2021, excessive heat waves that were sweeping
across in the western US (San Francisco to the
Washington-Canada border), could rise 200 F
above the average summer-time temperature. and
set new records. Extreme droughts caused by
such high temperatures and low humidity could
further worsen the current wildfires and ignite
new ones (Lewan and Prociv, 2021).
Bootleg Fire in Southern Oregon
The Bootleg Fire in southern Oregon (Figure 2)
that started in early July of 2021, was fully
contained in mid-August (Ives et al., 2021) after
destroying 413,000 acres (Freda, 2021).  This
fire started by lightning strike and is another
disastrous wildfire in western US history in the
summer of 2021. The fire burned for 39 days on
650 square mile area and was fought by
approximately 2,000 fire fighters. As of August
16, 2021, other 29 large wildfires were burning
in Oregon and Washington, consuming 887,069
acres, and involving over 8000 firefighters
(Hallman, 2021).
2.2 Wildfires in Southern and Western

Canada
Canada contains about 9% of the world’s forests
and is prone to wildfires during the summer
months.  As of mid-July of 2021, Canadian
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Figure 1: Map showing wildfires burning through the western part of the USA, Credit: arcgis.com
(https://www.arcgis.com/apps/webappviewer/index.html?id=2ff1677111ae4018ac705fcce7c3312f)

Figure 2: (A) Dixie Fire the largest single wildfire in California history, Credit: AP Photo/Noah
Berger; (B) Bootleg Fire of southern Oregon, Credit: KATU2/ABC News; (C) Fire burning in British
Columbia, Canada, Credit: BC Ministry of Transportation; (D) Wildfires across Yakutia, Siberia,
Russia, Credit: Reuters: Roman Kutukov; (E) Wildfire burned area in Mugla, Turkey, Credit: Yasin
Akqul/AFP/Getty Images; (F) Wildfire in Limni, Greece, Credit: NurPhoto/Getty Images.
Interagency Forest Fire Center has recorded a
total of 3,925 wildfires.  In 2021, wildfires
showed up early and they were more frequent
and forceful as compared to previous years. In
Canadian provinces of British Columbia (BC),
Ontario, Alberta, Manitoba, and Saskatchewan,
intense wildfires aided by record high
temperatures have caused significant property
damages and triggered forced evacuations. The
fire situation in BC was more consequential than
the other provinces.  (Aziz, 2021). On July 29,
2021, BC observed a temperature of 1180 F, the
highest temperature ever recorded in BC
(Gabbert, 2021).

Hot and dry weather conditions have prompted
a year of higher-than-average wildfire activities
in BC.  On July 29, 2021, BC recorded 248 active
wildfires that prompted evacuation orders.
Between April and mid-August 2021, wildfires
burned over 4,500 sq. kilometers in BC (Gabbert,
2021). On August 16, 2021, BC had 268 active
wildfires intensified by high winds prompted
over 6,000 properties under evacuation orders
(Brown et al., 2021).  According to another report
from Canadian Wildland Fire Information
System, in 2021, over 13,000 square miles have
been burned in BC, Manitoba, and Ontario
(Dixon, 2021).
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Another report showed that intense heat
prompted wildfires in Lytton, a town about 150
miles northeast of Vancouver where temperature
reached 1210 F, which was a Canadian record.
Fire consumed the entire town (Diaz, 2021).
Experts say, drought and extreme heat and lack
of rainfall leading by shifting climate might be
responsible for such unprecedented fire situations
in Canada.
2.3 Wildfires in Southern Europe
Southern Europe is struggling with deadly forest
fires aided by one of its worst heat waves. Fires
have burned vast forest areas into ashes, caused
forced mass evacuations and immobilized the
tourist industry.  In southern coast of Turkey and
neighboring Greek mainland and islands,
uncontainable wildfires sustained by strong
winds forced overnight evacuations. In August
2021, Turkey evacuated thousands of people by
land and sea overnight.  Over 180 fires burned
hundreds of square miles of forests, causing
massive injuries and deaths (Kitsantonis and
Specia, 2021).
The prime minister of Greece cautioned the
public of record-breaking heat and fires. Intense
fires in Greece were massive in dimensions and
intensity. According to a fire service
spokesperson, as of August 5, 2021, 120 fires
were burning across Greece.  One large fire alone,
destroyed scores of homes and thousands of acres
of forest in Athens, Greece. On August 6, 2021,
Greece’s public was cautioned that intense winds
could further aggravate the fire situation.
According to European Forest Fire Information
System, in 2021, wildfires have burned 681, 424
and 403 square miles in Turkey, Greece and Italy,
respectively (Dixon, 2021). Also in 2007, intense
wildfires in Greece killed scores of people
(Kitsantonis and Specia, 2021).
2.4 Wildfires in Russia
Russia is experiencing the hottest and driest
summer since the end of the 19th century (Dixon,
2021), and Moscow has observed the hottest
month of June in 120 years when temperature
reached 94.460 F (The Guardian, 2021).
According to Associated Press (AP), many

scientists consider that shifting climate had
triggered the record high temperature in Russia,
caused the permafrost to melt, and triggered
hundreds of wildfires (AP, 2021).
In Siberia, wildfires are not uncommon, they
occur as an annual cycle of the Siberian
wildlands. However, in 2021, due to extreme
drought, hot weather and strong winds, Siberian
wildfires were intense (AP, 2021; Dixon, 2021),
sustained an unusually high temperature of 1020
F and the heat waves aided triggering hundreds
of wildfires which already have burned over 3.7
million acres of Siberian lands (The Guardian,
2021).
Yakutsk, the capital of Yakutia, Siberia (also
known as the Republic of Sakha), is known to
be the coldest city in the world with the lowest
temperature (-830 F) ever recorded.  According
to the governor of Siberia’s Yakutia region, in
2021, Yakutia experienced the driest and hottest
summer in 150 years (Johnson, 2021). In July
2021, the city was found to be covered with
smoke clouds from nearby wildfires, facilitated
by weeks of heatwaves and strong winds
(Kottasova, 2021). This smoke was likely to
contain dangerous levels of pollutants such as
benzene, hydrogen cyanide, ozone, and
particulate matters.
According to Greenpeace (2021), since the
beginning to August 2021, wildfires have burned
more than 62,300 square miles in Russia.
Copernicus (the European atmospheric
monitoring agency) reported that the smoke from
the Siberian wildfires drifting across the Arctic
and North Pole covering more than 2 million
square miles (Dixon, 2021).  Mark Parrington, a
senior scientist at the European Centre for
Medium-Range Weather Forecasts, stated that
this year’s fires in Siberia already had emitted
more carbon than some of the previous years
(The Guardian, 2021), contributing to heat
trapping greenhouse gases and leading to further
catastrophic consequences. These wildfires also
have raised concerns about further thawing the
permafrost and peatlands and releasing carbon
stored in the tundra (The Guardian, 2021).
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For the past three years, Siberia is being
confronted with devastating wildfires releasing
enormous amounts of carbon dioxide in the
atmosphere, and some scientists have suggested
that the warming trend in Siberia is a climate
crisis (Troianovski and Heitmann, 2021).
According to a report published in August,
Siberian wildfires were reported to be larger than
all combined wildfires in the US, Canada,
Greece, Turkey, and Italy (Dixon, 2021). The
ABC News also reported that the Siberian
wildfires were bigger than all other fires in world
combined (Reevell, 2021).
3.0 Discussion and Conclusions
In 2021, massive wildfires were reported across
the world (Abatzoglou and Williams, 2016; Aziz,
2021; Diaz, 2021; Dixon, 2021; Johnson, 2021;
Kitsantonis and Specia, 2021; Kottasova, 2021;
Reevell, 2021). This year has been phenomenon
in rising extreme weather conditions and
devastating wildfires.    In the western part of
the USA, large wildfires are common.  However,
the year 2021 has been exceptionally active in
wildfire occurrences.  According to National
Interagency Fire Center, by mid-August, 40,474
wildfires burned 4.0 million acres in the USA as
compared to 35,878 fires that burned 2.4 million
acres in 2020 (NIFC, 2021).  Around this time,
197 large wildfires were reported in 13 states
alone. The states of Montana, Idaho, Oregon, and
California experience some of the most
devastating wildfires (III, 2021).
Studies indicate that for decades the earth’s
climate is changing, and the warming trend is
reported in multiple studies (Hansen et al., 2012;
Abatzoglou and Williams, 2016; Borunda, 2020;
Chow and Skinner, 2021; Raghuraman et al.,
2021; UN, 2021).  While most scientists agree
that the climate is getting warmer, the mechanism
of climate change is debated.  It has been long
discussed that the composition and intensity of
solar radiation reaching the earth’s surface could
influence the regional and global climates
(Haigh, 2011) and solar variations over a longer
period could influence a larger climate variation
(Cubasch, et. al., 1997). On the other hand,

anthropogenic activities also have been
implicated for climate change.  In a recent paper
published in Nature, the researchers measured
the Earth Energy Imbalance (EEI) during 2005-
2015.  EEI is the difference between the energy
Earth absorbs from the sun and the amount it
emits back into the space. Using climate model
simulations, the authors argued that it is
extremely unlikely (with < 1% probability) that
the change in Earth’s temperature is caused by
internal variability, and it is rather primarily
influenced by human activities (Raghuraman et
al., 2021). Similarly, a comprehensive report
published in August 2019 by United Nations
(UN) Intergovernmental Panel on Climate
Change, also echoed the very similar concern
(UN, 2021). Whether the climate change is due
to fluctuation of solar radiation or by
anthropological activities, or a combination of
both, changing climate is real and the Earth is
gradually warming up, and this phenomenon
could be responsible for widespread drought and
heatwaves aiding the devastating wildfires
occurrences across the globe.
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