The carbon - water connections:

The connections between carbon and water are intricate and play a crucial role in
the Earth's natural processes. Understanding the relationship between carbon and
water involves examining various aspects, including the carbon cycle, climate
change, and the impact on ecosystems. Here are key points that highlight the
connections between carbon and water:

1. Carbon in the Water Cycle:

« Atmospheric Carbon Dioxide (CO2): Carbon is present in the form of
carbon dioxide (CO2) in the atmosphere. This gas is absorbed by water
bodies, forming carbonic acid (H2CO3) and contributing to the acidity of
water.

» Oceanic Carbon Storage: Oceans act as significant carbon sinks,
absorbing and storing large amounts of carbon dioxide. The dissolved
CO2 in seawater plays a crucial role in regulating atmospheric CO2
levels.

2. Carbon in Aquatic Ecosystems:

« Photosynthesis: Aquatic plants, including phytoplankton, undergo
photosynthesis, using carbon dioxide from the water to produce organic
matter and release oxygen. This process contributes to carbon
sequestration and oxygen production in aquatic ecosystems.

« Carbonates and Bicarbonates: Carbon is present in the form of
carbonates (CO372-) and bicarbonates (HCO3-) in water. These

compounds play a role in the buffering capacity of water, influencing its
pH.

3. Carbon Sequestration in Wetlands:

» Wetland Ecosystems: Wetlands are critical for carbon sequestration.
These environments store large amounts of carbon in the form of
organic matter, preventing its release into the atmosphere as CO2.

4. Carbon as Dissolved Organic Carbon (DOC):

« Dissolved Organic Carbon in Water Bodies: Organic matter, such as
decaying plant material and microorganisms, releases dissolved organic



carbon (DOC) into water bodies. DOC plays a role in nutrient cycling and
supports aquatic food webs.

5. Climate Change and Water Systems:

» Melting Ice and Permafrost: Climate change, driven by increased
atmospheric carbon levels, contributes to the melting of polar ice and
permafrost. This, in turn, affects water systems by altering sea levels,
ocean currents, and freshwater availability.

6. Carbon and Water Quality:

« Impact on Water Quality: Changes in carbon concentrations, including
pollutants from human activities, can affect water quality. Excess
carbon, such as in the form of organic pollutants, can lead to
eutrophication and negatively impact aquatic ecosystems.

7. Carbon Footprint of Water Use:

« Water-Related Emissions: The processes involved in water treatment
and distribution contribute to carbon emissions. Assessing the carbon
footprint of water use involves considering the energy used in water
treatment plants and transportation.

8. Carbon-Intensive Agriculture and Water Resources:

 Agricultural Practices: Agriculture, including the use of carbon-intensive
fertilisers and land-use changes, can impact water quality and
availability. Runoff from agricultural areas may carry carbon compounds
into water bodies.

Understanding the connections between carbon and water is essential for
addressing environmental challenges, mitigating the impacts of climate change, and
promoting sustainable water management practices. The delicate balance between
carbon and water underscores the interdependence of Earth's natural systems.
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