Ocean-Atmospheric Interactions and Climate Variability
Key Concepts

Ocean-atmospheric interactions are dynamic exchanges of heat, moisture, and
momentum between the oceans and atmosphere, driving weather patterns, climate systems, and

variability like EI Nifio and monsoons.

Major Mechanisms

1. Heat Exchange:
o Oceans absorb ~90% of excess solar energy, releasing it slowly (moderating climate).

o Sea Surface Temperature (SST) influences atmospheric circulation (e.g., hurricanes,

cyclones).
2. Moisture Flux:
o Evaporation from oceans supplies humidity for cloud formation and precipitation.
o Impacts monsoon systems (e.g., Indian Ocean Dipole).
3. Wind-Driven Circulation:
o Trade winds drive ocean currents (e.g., Gulf Stream).
o Upwelling (e.g., Peru Current) brings nutrients, affecting marine ecosystems.
4. Carbon Exchange:

o Oceans absorb ~30% of anthropogenic CO,, affecting ocean acidity and climate.

Climate Variability Phenomena

1. El Nino-Southern Oscillation (ENSO):
o El Niflo: Warm SST in Pacific —= Droughts (Australia), floods (Americas).
o La Nifa: Cool SST — Enhanced Atlantic hurricanes, wetter Asia.

2. Atlantic Multidecadal Oscillation (AMO):
o 50-70 yr cycle influencing Sahel rainfall & Atlantic hurricanes.

3. Indian Ocean Dipole (IOD):

o East-west SST gradient — Impacts Australian bushfires/Indian monsoons.



Schematic Diagram: Ocean-Atmosphere Interactions
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Impacts on Global Climate

e Weather Extremes: ENSO links to floods/droughts.
e Sea-Level Rise: Thermal expansion from ocean warming.

e Biodiversity Shifts: Coral bleaching, fish migration.

Applications:

¢ Climate Modeling: Predict El Nifio/La Nifa.
e Disaster Preparedness: Monsoon & hurricane forecasts.

e Policy: IPCC reports on ocean-atmosphere coupling.



