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Trees: Nature's Hidden Methane Fighters

Assignment Summary:

Recent research has uncovered that tree bark absorbs methane, a potent greenhouse gas,
highlighting an overlooked role of forests in climate regulation. This discovery enhances
forests' known contributions, such as carbon sequestration, by adding methane absorption
as a significant climate benefit. Tropical forests are particularly effective, absorbing millions
of tonnes of methane annually. This insight opens new possibilities for reforestation,
strategic forest management, and enhancing carbon offset initiatives. Protecting and
expanding forests is now even more critical for mitigating climate change.
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Trees: Nature's Hidden Methane Fighters

In the fight against climate change, forests have long been regarded as vital allies. Through
photosynthesis, trees absorb carbon dioxide (CO,) and lock it away as biomass, offering a
natural mechanism to mitigate greenhouse gas emissions. However, recent groundbreaking
research has revealed an additional, lesser-known contribution of trees to climate regulation:
their ability to absorb methane (CH,), a potent greenhouse gas.

Este descubrimiento podria revolucionar nuestra comprension del papel de los bosques en la
lucha contra el cambio climatico y ofrecer nuevas vias para mitigar sus efectos. El programa
de Doctorado en Ciencias Ambientales de AlU esta enriquecido con enfoques centrados en el
clima como este, que pueden ayudarte a profundizar en las complejidades del bienestar

ambiental global y mas alla.

El Doble Papel de los Arboles en la Mitigacién del Clima
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The Dual Role of Trees in Climate Mitigation

Forests have traditionally been valued for their carbon-sequestering abilities. By converting
CO; into organic matter stored in trunks, branches, and roots, trees act as long-term carbon
sinks. However, methane, which has a much greater heat-trapping_potential than CO, over a
short period, has not been prominently associated with forests until now.

Methane is responsible for about one-third of the observed warming since preindustrial times.
Its atmospheric concentration has risen rapidly in the past two decades, driven by human
activities and natural sources. While methane’s atmospheric lifetime is significantly shorter
than CO,'s—about ten years compared to centuries—its warming potential is approximately
80 times greater over a 20-year period. This means that reducing atmospheric methane
levels can lead to quicker climate benefits than reducing CO; alone.

Methane Sources and Sinks

Understanding methane’s journey-in the atmosphere involves identifying its sources and
sinks. Wetlands are well-known as the primary natural source of methane emissions. Other
contributors include livestock, landfills, and fossil fuel extraction. On the other hand, methane
sinks—processes that remove methane from the atmosphere—are relatively limited. Soil
microbes play a significant role in methane oxidation, breaking it down before it escapes into
the atmosphere. Now, with the discovery of tree bark's ability to absorb methane, forests
offer an additional and unexpected methane sink.

Discovering Tree Bark’s Role in Methane Absorption

The recent study, conducted by a team of ecologists and climate scientists, marks the first
large-scale investigation into the role of tree bark in methane exchange. Previous research
had primarily focused on wetlands and trees in flooded environments, where lower portions of
tree trunks are known to emit methane. However, methane exchange in trees growing on
well-drained soils—representing the majority of the world’s forests—had remained largely
unexplored.
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The researchers measured methane exchange on hundreds of trees in diverse forests,
spanning regions from the Amazon and Panama to Sweden and the United Kingdom. Using a
simple yet effective plastic chamber attached to tree trunks and connected to a laser-based
methane analyzer, they found that trees in these environments absorb methane from the
atmosphere. Notably, methane absorption became more pronounced higher up the trunk,
suggesting_that this process dominates overall methane exchange.

Quantifying the Global Impact

To estimate the global impact of this discovery, the team needed to calculate the total
surface area of tree bark worldwide. Using advanced terrestrial laser scanning techniques,
they mapped woody surfaces, from thick trunks to the finest twigs. Astonishingly, they found
that if all the bark from the world'’s trees were laid flat, it would cover the entirety of Earth's
land surface. This vast area represents an enormous potential for gas exchange between tree
bark and the atmosphere.
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The researchers’ cautious estimates suggest that trees absorb between 25 and 50 million
tonnes of methane annually, with tropical forests accounting for the majority of this uptake.
To put this into perspective, this methane sink is comparable to the methane absorption
capacity of soils, long considered the primary terrestrial methane sink. These findings elevate
the climate benefits of temperate and tropical forests by 7% to 12%, underscoring their
significance in global climate regulation.

Implications for Climate Policy

This new understanding of tree bark as a methane sink has far-reaching implications for
climate policy and forest management. Forests’ ability to absorb methane can bolster the
case for preserving natural forests and expanding reforestation efforts. Here are several key
takeaways:

1.Enhanced Value of Forest Conservation: Nations could be incentivized to prioritize the
conservation of existing forests, especially tropical rainforests, which are particularly
effective at methane absorption. Avoiding deforestation could prevent the loss of these
natural methane sinks, providing an added benefit beyond carbon sequestration.

2.Strategic Reforestation: Reforestation and afforestation efforts could focus on planting
tree species with high methane absorption capacities. By selecting the right tree species
and locations, methane removal from the atmosphere could be optimized, offering a
complementary strategy to CO, reduction.

3.Carbon Offset Schemes: The inclusion of methane absorption in carbon offset
calculations could make reforestation projects more economically viable. This would
provide additional incentives for businesses and governments to invest in forest-based
climate solutions.

4.Innovative Forest Management: Plantation forestry could be tailored to enhance
methane uptake by modifying tree bark microbial communities or selecting trees with
superior methane absorption traits. Research into these possibilities could unlock new
pathways for nature-based climate solutions.

Challenges and Future Research
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While the discovery of tree bark’s role in methane absorption is promising, it raises several
questions that require further investigation:

* Mechanism of Methane Uptake: The exact biological or chemical processes enabling
tree bark to absorb methane remain unclear. Understanding these mechanisms is critical
for maximizing the climate benefits of forests.

e Impact of Forest Dynamics: Forests are dynamic systems, constantly changing due to
deforestation, reforestation, and climate-driven shifts. Researchers need to study how
these changes influence methane exchange and whether they can be managed to
enhance methane uptake.

e Global Variability: The study's findings are based on measurements from specific
regions. Expanding research to include more forest types and geographic areas will
provide a more comprehensive picture of trees’ role in methane absorption.

e Interplay with Other Greenhouse Gases: Methane absorption by tree bark should be
studied alongside CO, sequestration to understand the combined climate impact of
forests. Synergistic or antagonistic interactions between these processes could influence
forest management strategies.

A Nature-Based Solution with Untapped Potential

The discovery of tree bark'’s ability to absorb methane adds a new dimension to the role of
forests in climate regulation. While decarbonizing the global economy remains the
cornerstone of climate action, leveraging nature-based solutions like enhanced methane
uptake offers a complementary approach. Forests, already invaluable for their biodiversity
and carbon storage, now emerge as critical allies in addressing methane emissions.
Reforestation and forest preservation efforts must be prioritized, not only for their well-known
benefits but also for their newfound potential to mitigate methane's impact on the climate.
Policymakers, researchers, and environmental organizations should collaborate to integrate
these insights into global climate strategies.

Conclusion
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The revelation that tree bark acts as a methane sink underscores the importance of forests as
multifaceted climate regulators. By absorbing methane, forests provide an additional,
previously unrecognized service in the fight against climate change. This discovery not only
highlights the complexity and resilience of natural ecosystems but also opens the door to
innovative strategies for enhancing their climate benefits.

As the world grapples with the escalating climate crisis, the role of forests must be reimagined
and amplified. Protecting and expanding these ecosystems is not just an environmental
imperative but a practical solution for achieving a more sustainable and resilient future. At
Atlantic International University (AIU), we believe in empowering individuals with the
knowledge and skills to make a difference. Join us to explore innovative solutions to global
challenges and contribute to a sustainable future.
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