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Forest Ecosystems

A forest ecosystem is a complex community of
organisms, including trees, plants, animals, and

microbes, interacting with each other and their physical
environment.

*Major Forests type

*Tropical Rainforests: High biodiversity, warm and
humid.

‘Temperate Forests: Moderate climate, distinct
seasons.

*Boreal Forests (Taiga): Cold climates, coniferous
trees.



Structure of a Forest Ecosystem

*Vertical Layers

*Canopy: Uppermost layer with tall trees.
*Understory: Shrubs and smaller trees beneath the
canopy.

*Forest Floor: Ground level with decomposing leaves,
plants, and soil.

*Root Layer: Underground roots interacting with soil
microbes.

*Horizontal Structure

*Diverse species distribution depending on light
availability, soil type, and water access.



Abiotic Components

*Climate: Temperature, precipitation, and sunlight
affect the types of species that can thrive.

*Soil: Composition, pH, and nutrient content vary by
forest type and influence plant growth.

*Water: Availability of water from rainfall or nearby
water bodies is crucial for sustaining plant and animal
life.

*Topography: Elevation, slope, and aspect impact
sunlight exposure and water drainage.



Biotic Components

*Producers: Trees: Dominant producers, convert solar energy
into biomass.

*Understory Vegetation: Shrubs, herbs, and smaller plants
contributing to primary production.

*Consumers:

*Herbivores: Deer, insects, and other animals feeding on
plants.

*Carnivores: Predators like wolves, foxes, and birds of prey.
*Omnivores: Animals like bears that consume both plant and
animal matter.

Decomposers: Fungi, Bacteria, and Insects: Break down
dead organic matter, recycling nutrients back into the soil.



Metres

Emergent -
discontinuous layer of
trees, e.g. Brazil nut,
kapok

Canopy - closed layer
of trees, e.g. Purple
Heart

Undercanopy - layer
of smaller trees, tree
ferns, banana plants,
seedlings of canopy

trees, e.g. Virola

Shrub and herb layer -
small palms, tree ferns,

creepers
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Functions of a Forest Ecosystem

Photosynthesis and Oxygen Production:

Forests act as the "lungs of the Earth," converting CO2
Into oxygen.

Carbon Sequestration: Trees absorb CO2, helping
mitigate climate change.

Nutrient Cycling: Decomposers break down organic
matter, returning nutrients to the soil for reuse by
plants.

Habitat Provision: Forests provide shelter and food for
a wide range of species.

Water Regulation: Forests influence local and regional
water cycles, affecting precipitation and groundwater
recharge.



Biodiversity in Forest Ecosystems

*High Biodiversity: Forests are home to a vast number of
species, including many that are not found elsewhere.
*Keystone Species: Certain species, such as large
predators or key tree species, play a crucial role in
maintaining the ecosystem's balance.

*Endangered Species: Forests provide refuge for many
endangered plants and animals.



Threats to Forest Ecosystems

*Deforestation: Logging, agriculture, and urbanization
leading to habitat loss.

*Climate Change: Altered temperature and precipitation
patterns affecting species survival.

*Pollution: Air and water pollution can damage forest health.
*Invasive Species: Non-native species can outcompete native
plants and animals, disrupting the ecosystem.

*Forest fire
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Conservation of Forest Ecosystems

*Sustainable Forestry Practices: Techniques like
selective logging and reforestation.

*Protected Areas:

*National parks (106) and wildlife sanctuary (573) that
conserve critical habitats.

*International Agreements: Efforts to protect forests
globally.

*UNFCCC and the Paris Agreement (2015)

*CBD, 1992 protected areas, sustainable forest management, and restoration
of degraded forest areas. The Aichi Biodiversity Targets (2010), part of the
CBD, include specific goals related to forest conservation.



Conclusion

* Forest ecosystems are vital to the health of our
planet.

 They provide numerous ecological services, support
biodiversity, and are essential to human well-being.

* Protecting and conserving forests is crucial for
sustaining life on Earth.
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