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DATE: 15/12/20 TOPIC: MOVEMENT OF THE OCEAN WATER 

1. What makes the ocean water dynamic? 
• The ocean water is dynamic means it continuously moves. 
• The movement is due to two factors. 
❖ Its physical characteristics like temperature, salinity (amount of dissolved salt per gram of 

ocean water), difference in density of ocean water 
❖  and the external forces like gravitation of the sun, moon and the winds. 

 

2. How the ocean water moves? 
• There are two types of movement of the ocean water. 
• horizontal and vertical motions  
• The horizontal motion refers to the ocean currents and waves.  
• The vertical motion refers to tides. 

3. Explain the formation of wave 
• Waves are actually the energy which moves across the ocean surface. 
• Water particles only travel in a small circle as a wave passes.  
• Wind provides energy to the waves.  
• As a wave approaches the beach, it slows down. 
• This is due to the friction occurring between the dynamic water and the sea floor. 
•  And, when the depth of water is less than half the wavelength of the wave, the wave breaks.  
• The largest waves are found in the open oceans. 
• Waves continue to grow larger as they move and absorb energy from the wind. 

  

 
 

4. What is tide? How is it different from surge? 
• The periodical rise and fall of the sea level, once or twice a day, mainly due to the 

gravitational attraction of the sun and the moon, is called a tide. 
• Movement of water caused by meteorological effects (winds and atmospheric pressure 

changes) are called surges. Surges are not regular like tides.  
 

5. How are tides caused? 
• Tides are caused due to gravitational attraction of sun and moon, and centrifugal force due to 

rotation of earth. 
• The moon’s gravitational pull is greater than sun’s gravitational pull, as it is closer. 
• Together, the gravitational pull and the centrifugal force are responsible for creating the two 

major tidal bulges on the earth.  



• On the side of the earth facing the moon, a tidal bulge occurs while on the opposite side, the 
centrifugal force causes tidal bulge on the other side. 
 
 

 
6. How tides differ with the position of sun, moon and the earth? 

• The position of both the sun and the moon in relation to the earth has direct bearing on tide 
height and tidal range. 

• When the sun, the moon and the earth are in a straight line, the height of the tide will be 
higher. These are called spring tides and they occur twice a month, one on full moon period 
and another during new moon period. 
 

 
• When the sun and moon are at right angles to each other and the forces of the sun and moon 

tend to counteract one another. 

• The Moon’s attraction, though more than twice as strong as the sun’s, is diminished by the 
counteracting force of the sun’s gravitational pull. 

• On such days the height of the tide is lower than the usual tide. This is called neap tide. 
• Once in a month, when the moon’s orbit is closest to the earth (perigee), unusually high 

                and low tides occur. During this time the tidal range is greater than normal.  

• Two weeks later, when the moon is farthest from earth (apogee), the moon’s gravitational force is 
limited and the tidal ranges are less than their average heights. 

• When the earth is closest to the sun (perihelion), around 3rd January each year, tidal ranges are 
also much greater, with unusually high and unusually low tides. 

•  When the earth is farthest from the sun (aphelion), around 4th July each year, tidal ranges are 
much less than average. 

 

 



 
7.  What are the benefits of tides for man? 

• Tides help the navigators and fishermen plan their activities. Tidal flows are of great importance 
in navigation. As the level of ocean water rises, so it becomes easy for big ships to enter the   
harbour.        

• Tidal heights are very important, especially harbours near rivers and within estuaries having 
shallow depth at the entrance. It prevents ships and boats from entering into the harbour.  During 
the high tides it can easily enter.      

• Tides are also helpful in desilting the sediments and in removing polluted water from river 
estuaries.  

• Tides are used to generate electrical power 
8. Discuss the forces responsible for ocean currents. 

• Ocean currents are like river flow in oceans. 

• They represent a regular volume of water in a definite path and direction.  

• Ocean currents are influenced by two types of forces namely  
➢ primary forces that initiate the movement of water; 
➢ secondary forces that influence the currents to flow. 

• The primary forces that influence the currents are: 
➢ heating by solar energy; 
➢ wind; 
➢ gravity;  
➢ Coriolis force.  

• Heating by solar energy causes the water to expand. 

• That is why, near the equator the ocean water is about 8 cm higher in level than in the 
middle latitudes.  

• This causes a very slight gradient and water tends to flow down the slope.  

• Wind blowing on the surface of the ocean pushes the water to move.  

• Friction between the wind and the water surface affects the movement of the water body 
in its course.  

• Gravity tends to pull the water down the pile and create gradient variation.  

• The Coriolis force intervenes and causes the water to move to the right in the northern 
hemisphere and to the left in the southern hemisphere.  

 

9. Discuss the effects of ocean water in the coastal regions. 

•  The western coast of tropical and sub regions is bordered by cold ocean currents. The 
average temperature as well as, the range of temperature also remains low. For example 
Canaries current in West Africa. 



 

• There is fog, but generally the areas are arid. Cold ocean currents make the coastal regions 
dry. For example, the California current in west of N. America. 

• Warm currents flow parallel to the east coasts of the continents in tropical and subtropical 
latitudes. This results in warm and rainy climates. For example, the Gulf Stream in east coast 
of U.S.A. 

• West coasts of the continents in the middle and higher latitudes are bordered by warm waters 
which cause a distinct marine climate. They are characterised by cool summers and relatively 

                mild winters with a narrow annual range of temperatures. 
 


