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Recent research indicates that the Atlantic Meridional Overturning Circulation (AMOC) is atits
weakest in 1,600 years. It is more likely to experience severe shutdown or collapse than previously
estimated. This development carries significant implications for global climate patterns and extreme
weather events.

What is Atlantic Meridional Overturning Circulation?

Definition and Function

1. Itis alarge ocean current system in the Atlantic that moves warm water northward and cold, dense
water southward in continuous cycle.

2. Itis major part of global ocean conveyor belt that distributes heat and nutrients across world's
oceans.

3. It transports warm surface water from tropics to Northern Hemisphere where it cools and sinks.

4. Before flowing back southward as deep current completing the circulation loop.

Global Significance

From South Atlantic, this water spreads into other oceans through Antarctic Circumpolar Current.

1. This circulation is critical for regulating Earth’s climate distributing heat from equatorial regions to
poles.

Reasons for Weakening

Global Warming

1. Rising temperatures reduce density contrasts essential for ocean circulation.

2. Warmer water is less dense making it harder to sink initiating deep current flow.

3. This slowing of sinking currents weakens overall circulation system.

Freshwater Inflows

1. Melting of Greenland ice sheet releases massive amounts of freshwater into North Atlantic.

2. Increased rainfall dilutes salinity of ocean water.

3. Freshwater is less dense than saltwater preventing normal sinking process.

4. Weakening deep-water formation which is engine driving AMOC.

Natural Variability vs Human Impact

1. Studies show weakening since 1980s with pauses due to natural oscillations.

2. But anthropogenic drivers dominate long-term decline indicating human influence prevails over
natural variation.

Deep Ocean Changes

1. Antarctic Bottom Water inflows have reduced by approximately 12% between 2000-2020.

2. This reduces cold dense water input sustaining circulation.

3. Warming deep Atlantic raises sea levels globally.

Impacts of Weakening AMOC

Regional Climate Effects

North America and Europe

1. Colder winters as warm Gulf Stream weakens.

2. Disrupted rainfall patterns affecting agriculture.

Africa and South Asia

1.  Monsoon weakening reducing precipitation.

2. Drought risks increasing in vulnerable regions.

Sea-Level Rise

1. Slower circulation raises sea levels along US East Coast and globally.

2. Threatens coastal communities and infrastructure.

Marine Ecosystems

1. Alters nutrient flows disrupting fisheries.



2. Changes ocean productivity affecting food webs.

1.  Reduced carbon uptake by oceans worsens atmospheric CO, levels.
2. Weakens natural carbon sink mechanism.

1. Greater risk of hurricanes due to altered ocean-atmosphere dynamics.
2. Increased heatwaves from disrupted weather patterns.

1. AMOC is key part of Earth’'s climate system regulating temperature, rainfall, and ocean health.
2. Evidence shows it is weakening due to global warming and freshwater inflow.
3. Raising concerns about possible collapse with severe global climate impacts.

1. Urgent emission reduction needed to prevent further warming.
2. Better monitoring systems essential for tracking changes.
3. International cooperation necessary for coordinated climate response.

AMOC weakening at fastest rate in 1,600 years represents critical climate concern. Multiple
human and natural factors compound the challenge. Without significant action, risk of catastrophic
circulation collapse increases. Protecting AMOC requires comprehensive global climate mitigation
strategies.



