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Class lecture 8.1, delivered by Prof. Dr. Edmo Campos contained the 
importance of understanding oceans, modeling of ocean basins, introduction to 
physical oceanography, the role of South Atlantic Ocean and the relationship of 
oceans and earth's climate. 
         The sun is the primary source of energy, and due to the sphericity of earth's 
surface, the sunlight at the tropical areas is more intense than at the polar ones, 
generating heat circulation in the oceans and in the atmosphere. Besides the sun, 
the oceans play a very important role in climate system due to the highest specific 
heat of the water, hence the oceans contain 1000 times more heat and 50 times 
more Carbon than the atmosphere. The storage, transportation and redistribution 
of heat done by the ocean abyssal circulation actually regulates the climatic 
variations on the planet, transferring energy from lower to higher latitudes and 
promoting the stability of earth's heat. 

The ocean circulation is influenced by many factors, such as temperature, 
pressure variations due to solar radiations, thermohaline gradients, winds, gravity 
and Ekman spiral caused by Coriolis effect (currents and convection processes 
are influenced by the continents, which influence the trajectories of the currents). 
Convective cells drive the atmospheric winds as the tropical trade winds flow east 
to west while subtropical west winds move west to east. Besides, because of 
Earth’s sphericity and rotation, the energy of these cells is concentrated more in 
the western sides of the basins (the west intensification). So, Wind driven surface 
currents play 10% role in circulation while 90% is done by thermohaline currents 
in Abyssal circulation, in which temperature and salinity differences make the 
surface water sink in certain regions and upwell in other. The thermohaline 
circulation lasts at least a thousand years to complete one cycle.  

Temperature variations cause a significant change in the condition of the 
waves and currents, which were historically used during former expeditions (e.g. 
Columbus and the Discovery Voyage of Pedro Cabral), and also these changes 
may affect ports and sailing with more ship collisions, wind storms as well as 
flooding events which are already being observed. When we consider the climate 
change impacts, as global warming, some changes are obvious, for example, 
higher increase in warming in some currents compared to the global mean 
surface ocean warming (Wu et al., 2012); besides, current warming can impact 
Permafrost size and dynamic (Bockheim et al., 2013) which highlights the urgent 
need for ocean monitoring programs. Paleoclimatic studies even show a 
significant correlation between weakening of the MOC and abrupting climate 
changes (e.g. The last Ice Age), but it is not know which one caused the other. 

70% of earth's surface is covered by water, more than half of the world's 
population live on coastal areas and 1 in 7 people depend on oceans for protein. 
Ocean surface is gaining more temperature after industrialization (Purich et al., 
2016; Collins et al., 2013), and becoming more acidic. The decrease in pH due 
to anthropogenic Carbon dioxide causes dissolution in the marine shells as well 



as causing serious effects on Coral reefs. Any warming can affect the heat 
transfer ability of the oceans causing disturbance in marine food chain affecting 
metabolism, growth rate, migration patterns, reproduction and immunity system 
of the marine organisms. Studies have shown that fish are already migrating 
towards north while their distribution is rapidly changing due to temperature 
increase (Pinsky et al., 2013); as well as impacts in decreasing the recruitment 
and increased mortality of important fisheries stock (Pershing et al., 2015). These 
cases evidence that ocean can not regulate all humans impacts. 
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