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Soils are a key component of the critical zone, the thin layer of Earth's
surface that supports life. They provide essential ecosystem services, such
as nutrient cycling, water storage, and carbon sequestration. However,
soils are also facing a number of threats, such as erosion, pollution, and
climate change.

Soil Formation and Properties

Soils are formed through the weathering of rocks and minerals, and the
accumulation of organic matter. The type of soil that forms depends on a
number of factors, including the climate, the parent material, the
topography, and the vegetation.

Soils are composed of a mixture of mineral particles, organic matter, water,
and air. The mineral particles are derived from weathered rocks and
minerals, and they vary in size from sand to clay. Organic matter is derived
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from the decomposition of plants and animals, and it provides soils with
fertility and structure.

Water and air are essential for soil health. Water provides plants with the
nutrients they need to grow, and it helps to regulate soil temperature. Air
provides oxygen for soil organisms, and it helps to prevent soils from
becoming waterlogged.

Soil Ecosystem Services

Soils provide a number of essential ecosystem services, including:

Nutrient cycling: Soils provide plants with the nutrients they need to
grow. These nutrients are released into the soil through the
decomposition of organic matter, and they are taken up by plants
through their roots.

Water storage: Soils act as a sponge, absorbing and storing water.
This water is then released slowly into the environment, helping to
maintain water flow during dry periods.

Carbon sequestration: Soils store carbon in the form of organic
matter. This carbon helps to regulate the Earth's climate, and it also
provides a source of nutrients for plants.

Habitat for soil organisms: Soils are home to a wide variety of
organisms, including bacteria, fungi, and invertebrates. These
organisms play an important role in soil formation and nutrient cycling.

Threats to Soils

Soils are facing a number of threats, including:



Erosion: Erosion is the process by which soil is removed from the land
by wind or water. Erosion can be caused by a number of factors,
including deforestation, overgrazing, and intensive agriculture.

Pollution: Soils can be polluted by a variety of substances, including
pesticides, herbicides, and fertilizers. Pollution can damage soil health
and reduce its ability to provide ecosystem services.

Climate change: Climate change is导致土壤温度升高、降水模式变化
和极端天气事件频率增加。这些变化可能会对土壤健康和土壤中碳储存

产生负面影响。

Protecting Soils

It is important to protect soils from these threats. We can do this by:

Reducing erosion: We can reduce erosion by using conservation
tillage practices, planting trees, and restoring wetlands.

Reducing pollution: We can reduce pollution by using organic
farming practices, reducing our use of pesticides and herbicides, and
properly disposing of waste.

Adapting to climate change: We can adapt to climate change by
using drought-tolerant crops, planting trees, and restoring wetlands.

By protecting soils, we can ensure that they continue to provide essential
ecosystem services for future generations.

Soils are a key component of the critical zone, and they provide essential
ecosystem services. However, soils are also facing a number of threats. It



is important to protect soils from these threats so that they can continue to
provide these essential services.
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