Taiga and Steppes

Most of the year, it is a very cold place, with low temperatures dropping to -80 F. There is a short, but very hot summer
with temperatures going up to 105 F, but the average temperature during the year is below freezing. Due to the
prevailing cold, the ground of the Taiga is covered with permafrost.

What Would Cause massive fires on the Taiga and Steppes?

1. Prolonged Heatwaves + Drought

e Extreme heat dries out vegetation, turning it into fuel.

e Persistent drought conditions reduce soil and plant moisture, making the landscape flammable.
e Example: In 2021, Siberia recorded temperatures over 38°C (100°F) above the Arctic Circle.

Impact: Both forests and grasslands become tinderboxes ready to ignite.

2. Climate Change
e Warming temperatures are melting permafrost and drying out peat-rich soils in the taiga.
e Earlier snowmelt and longer fire seasons increase exposure to ignition sources.
e Grasslands become more prone to fire as their seasonal growth dries and dies.

Impact: Conditions that once suppressed fires now encourage them.

3. Lightning Storms (Natural Ignition)
e Dry lightning (lightning without rain) is a major cause of wildfires in remote taiga.
¢ Warmer temperatures increase convective storm activity in the Arctic, increasing lightning frequency.

Impact: Large-scale, simultaneous ignitions across vast regions.

4. Human Activity
e Accidental or intentional ignition from:
o Agricultural burning
o lllegal logging
o Campfires or machinery
e Often poorly controlled or completely unmonitored in remote areas.

Impact: Sparks from human activity can trigger megafires when conditions are dry.

5. Strong Winds
e Winds help fire spread rapidly across open steppes and through forest canopies.
e Can carry embers miles ahead to ignite new fires (called "spotting").

Impact: Increases fire speed, size, and unpredictability.

6. Peat and Zombie Fires
e Inthe taiga, peat soils ignite and smolder underground, then reignite surface fires months later.
e These "zombie fires" can survive through winter under snow and restart the next year.

Impact: Fires persist and resurface, making containment extremely difficult.

7. Fire Suppression Failures
e Siberia’s remote terrain, limited infrastructure, and lack of firefighting resources make suppression hard.
e Vast areas often left to burn unless directly threatening settlements or industry.

Impact: Fires grow uncontrollably over thousands of square kilometres.

Realistic Scenario for Massive Fire Event:

e Record spring and summer heatwave

e Early snowmelt + drought dries vegetation

e Lightning storms ignite remote taiga zones

e Fires spread rapidly via strong winds

e Grasslands burn uncontrollably due to dry winds and flammable grass
e Peat fires smolder underground and rekindle months later

e Firefighting capacity overwhelmed

Outcome: Hundreds of thousands to millions of hectares of taiga and steppe burned, with major emissions, biodiversity
loss, and long-term climate feedbacks.



Bottom Line:

The Taiga and Steppes could burn on a massive scale if climate change-driven heat and drought, combined with
lightning storms, wind, human activity, and ineffective fire management, converge in the same season. This isn't just
a hypothetical—it's already partially happening, especially in recent years. The concern is that these fires could
become more frequent and intense unless action is taken.

Here's a visual timeline model showing how a massive fire event could unfold across the Taiga and Steppes over the
course of a single fire season. This is based on realistic climate conditions observed in Siberia in recent years, combined
into a worst-case seasonal sequence.

Timeline: How a Massive Fire Could Consume the Taiga and Steppes

Late Winter (February — March)

e Early warming trend begins.

e Unseasonably warm temperatures cause early snowmelt in southern steppes and southern taiga zones.
e Permafrost begins to thaw, drying out topsoil and exposing buried organic material (peat).

Risk level: Low - rising

Spring (April — May)

e Drought conditions develop.

Little rainfall and strong sunlight dry out grasses and brush.

Agricultural burning season begins; small fires lit for clearing land.

o Afew agricultural fires escape control and smoulder in grasslands or edge forests.

Risk level: Moderate

Early Summer (June)

e High temperatures (30-35°C) and dry winds dominate across southern Siberia.
e Lightning storms begin due to increased atmospheric instability.

e Remote areas of taiga are hit with dry lightning, sparking initial fires.

e |nitial wildfires erupt in dry steppe zones and along southern taiga edge.

Risk level: High

Mid-Summer (July)

e Heatwave intensifies; soil moisture collapses.

e Fires from earlier months begin to merge and spread.

e Winds strengthen, causing rapid fire expansion across grasslands.

o Some fires jump into dense conifer forests — crown fires (fast-moving, very intense) ignite.
e large-scale burning now affects hundreds of thousands of hectares.

e Peat-rich areas catch fire and begin underground smouldering.

Risk level: Severe

Late Summer (August)

e "Firestorm conditions" in some regions:

e Crown fires in taiga

o  Wall-to-wall grassland fires in steppes

e Ember storms and spotting over kilometers

e Smoke plumes extend into Arctic and east Asia; soot falls on ice, increasing melt.
¢ Millions of hectares now affected.

e Zombie fires form as deep peat continues to burn.

Risk level: Extreme

Early Autumn (September — October)

e Some rains return, but many fires continue smouldering underground.

e Remote zones remain unmonitored.

e Fires die down, but underground heat persists in peat beds and thawed permafrost zones.
e These zombie fires can reignite the next spring if not detected and extinguished.
Risk level: Decreasing (temporarily)

Feedback Loop Risk
Each year this happens, it amplifies conditions for worse fires:



More carbon emissions - increased warming

Loss of tree cover - drier land

Black carbon deposits > faster snow/ice melt
Weakened permafrost - more flammable organic soils

Temperatures are increasing on the Russian taiga and steppes, with Russia warming at a faster rate than the global
average, especially in Siberian regions. This warming trend is causing a longer growing season in some areas, shifting
vegetation zones northward, and increasing the risk of wildfires, flooding, and permafrost thaw, according to
studies.

Evidence of Increasing Temperatures

Accelerated Warming:

Russia, and particularly Siberia, is experiencing warming rates that are significantly higher than the global
average.

Winter Temperature Anomalies:

Winter temperatures in Western and Middle Siberia have shown significant anomalies, with one year
recording anomalies up to +8.5°C.

Steppe Warming:

The Minusinskaya steppes, for instance, show a strong positive temperature trend of 0.06°C per year.

Impacts of Warming Temperatures

Vegetation Shifts:

The warming is leading to the expansion of the forest-tundra zone and potentially allowing more heat-
loving crops to be grown further north.

Permafrost Thaw:

Melting permafrost in the taiga contributes to increased moisture and causes bog-like conditions known as
muskegs, which harm trees and favor other moisture-loving plants.

Increased Wildfires:

Climate change is a significant factor exacerbating the frequency, intensity, and scale of forest fires in the
taiga.

Changes in Growing Seasons:

While the growing season is increasing in some parts of Siberia, suggesting more opportunities for
agriculture, this is happening alongside detrimental effects.

Key Factors and Consequences

Regional Variability:

The rate of temperature increase varies across different regions within Russia, with some areas
experiencing more pronounced effects than others.

Ecosystem Changes:

The boreal forests are vulnerable to a chain of events, including the potential long-term domination of
deciduous trees over traditional coniferous forests, which can affect their role as carbon sinks.

Threat to Biodiversity:

The taiga ecosystem is adapted to cool climates, and rapidly changing temperatures threaten native
species, potentially leading to endangerment.

Summary Table

Time Key Events Fire Risk Level
Feb—Mar  Early melt, permafrost thaw Moderate
Apr—May  Drought, human ignitions Moderate
June Lightning strikes, first wildfires High

July Heatwave, crown fires, rapid spread Severe
August Peak firestorm, peat fires, smoke export Extreme
Sept—Oct  Decline, but zombie fires persist Moderate

A visual map to accompany this timeline, showing how the fire might spread through
different biomes and regions.




Fire Spread Pathways Across Biomes




