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DESCRIPTION
Large tree species often referred to as "keystone species," play a 
unique role in forest ecosystems. They are integral to habitat 
structure, biodiversity, and ecosystem services, but their survival 
is intricately tied to specific environmental conditions and 
habitat requirements.

Ecological roles of large tree species

Large tree species dominate forest canopies, influencing light 
availability, temperature regulation, and moisture levels beneath 
the canopy. They support biodiversity by providing habitat, food, 
and shelter for countless species, from insects and birds to 
mammals and fungi. Additionally, their extensive root systems 
stabilize soil, reduce erosion, and promote water infiltration, 
which is vital for watershed health.

Habitat preferences and adaptations

Large trees have specific habitat associations, thriving in 
environments that provide optimal light, water, and soil 
conditions. For instance, tropical giants like Dipterocarps are 
adapted to humid lowlands, while temperate species like oaks 
(Quercus spp.) prefer well-drained soils and moderate climates. 
Habitat degradation disrupts these conditions, reducing the 
regenerative capacity of large tree species and threatening forest 
resilience.

Vulnerability to climate change

Climate change exacerbates threats to large tree species by 
altering temperature and precipitation patterns, increasing the 
frequency of extreme weather events, and facilitating pest and 
disease outbreaks. Many large tree species have slow growth rates 
and long lifespans, making them less adaptable to rapid 
environmental changes. Habitat loss due to deforestation and 
land conversion further compounds their vulnerability.

Sustainable Forest Management (SFM): A path to
resilience

Sustainable forest management is a holistic approach that 
integrates ecological, social, and economic goals to maintain 
forest health and productivity over the long term. SFM is 
essential for conserving large tree species, ensuring biodiversity, 
and combating climate change.

Climate change adaptation through SFM: SFM enhances forest 
resilience to climate change by maintaining ecosystem integrity 
and promoting adaptive capacity.

Diverse planting practices: Incorporating a mix of native species 
in reforestation and afforestation projects ensures genetic 
diversity and adaptability to changing conditions.

Soil and water conservation: Practices like contour planting and 
maintaining forest buffers along waterways protect soil and water 
resources, supporting the growth of large trees and their 
ecosystems.

Fire management: Controlled burns, firebreaks, and early 
detection systems mitigate wildfire risks, protecting mature trees 
and their habitats.

Climate mitigation and carbon sequestration

Forests, particularly those dominated by large tree species, are 
critical carbon sinks. By sequestering atmospheric carbon dioxide 
(CO2) in their biomass and soil, they mitigate the effects of 
greenhouse gas emissions. SFM practices enhance this function 
by:

Reducing deforestation and degradation: Implementing strict 
policies against illegal logging and forest clearing preserves 
existing carbon stocks.

Promoting sustainable logging: Selective logging and reduced-
impact logging techniques minimize damage to non-target trees 
and maintain forest canopy structure.
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Encouraging natural regeneration: Allowing forests to recover
naturally supports the growth of large trees, which play a
significant role in long-term carbon storage.

CONCLUSION
The survival of large tree species and the ecosystems they
support is intricately linked to sustainable forest management.
By understanding habitat associations and adopting integrated

conservation strategies, we can enhance the resilience of forests
to climate change, mitigate carbon emissions, and preserve
biodiversity. These efforts not only protect forest ecosystems but
also provide invaluable ecosystem services, from clean water and
air to climate regulation and cultural value. Sustainable forest
management is not just an environmental necessity but a critical
component of global climate adaptation and mitigation
strategies, ensuring a sustainable future for both nature and
humanity.
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