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Live show about to begin – use your institutions introduction to live program image




















Blue marble without clouds – shaded ocean





















































You can ask them to name the Oceans if you have time.


	~ Use remote to rotate sphere and highlight each Ocean basin highlight w/ laser pointer 





























	





Use a moveable cart and flashlight or light source if needed


	Demo: Ice cold water vs. 	warm 	water (using rubbing 	alcohol will 	have a more 	dramatic effect with red 	coloring when used to 	represent warm water)








Describe demos as time permits…


	Demo: Salt water vs. fresh	water in a cup with food 	coloring (Salt water will be 	green)















































	





Resource: Fundamentals of Engineering Thermodynamics 


Spec heat of water = 4.179 kJ/kgK


Spec heat air at 80°F = 1.005


Specific heat of sand = 0.8


Concrete = 0.88, brick = 0.835


Soil = 1.84






































NASA Sea Surface Temperatures
















































































 




































































NASA Sea currents -


nasa_speed


	




















	~Tilt the sphere and highlight the current.


























	Demo: creating currents by 	having a vistor use a straw 	or hand held fan to blow 	ping pong ball around in a 	flat container of water. 	(Placing a white sheet of 	paper under a clear 	container works well)


Ocean surface vector winds














	~Use laser pointer to point out this region

















	~Use laser pointer to point out this region








Ocean surface vector winds


	~ With PIP of large arrows to emphasis the surface currents named gyres in the N Hem


*** In the S Hem gyres rotate counterclockwise











NASA Sea currents - nasa_speed


~ With PIP to highlight Gulf Stream








	~Rotate the sphere and highlight the current.
































NASA Sea currents - nasa_speed


~ With PIP to highlightCalifornia current


	~Rotate the sphere and highlight the current.














ocean_conveyor_belt





	~Highlight the currents with laser pointer.





























	~Tilt the sphere down to highlight the North pole and show the current running into land
























































	~Rotate the sphere and highlight the current.
























































Fleet Sea Surface Temperatures























	




















	




















	~Rotate the sphere and highlight the current. 


	

















	~Rotate the sphere and highlight the current. 























	~Use laser pointer to highlight that they are at similar latitudes.











Fleet Sea Surface Temperatures


	~with labels of Calgary and 	London


	~Use laser pointer to point out Calgary and London
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Introduction to SOS: This special projection system was given to the Maryland Science Center by NOAA (the National Oceanic and Atmospheric Administration). The screen is shaped like a sphere which is an ideal way to present views, such as this one, of the Earth.  





The image you are looking at is what the Earth would look like without clouds. 


Pose the Question: What color do you see the most of?


…. Pause for Audience responses ….


Blue.





Water covers 71% of the Earth’s surface and most of it is found in the ocean. 





And, because there is so much water in the ocean, it plays a very large role in Earth’s climate. Today, we are going to talk about how the ocean affects Earth’s climate. 





Although we have five separate names for Earth’s Ocean– Atlantic, Pacific, Indian, Arctic, and Southern Ocean - there is really only ONE ocean. Scientists refer to the separate areas of the ocean as basins – like the Atlantic Ocean Basin.





The reason they call them ocean basins is because there are no walls between each basin that keep water from the Pacific separate from water in the Atlantic. Instead, water moves and meanders its way around our global ocean. 





First, let’s talk about some of the unique and interesting characteristics of water.





Cold water is denser than warm water, meaning it is heavier than warm water. If you pour cold water on top of warm water it will sink. If you pour warm water on top of cold water it will stay on top of the cold water.





And, saltier water is denser than fresh water meaning water with more salt in it will sink below fresh water.





Finally, water, whether it is fresh or salty, can absorb and hold large amounts of heat from the Sun.





Anyone that has been outside on a hot summer day knows that the Sun can heat up the land and air very quickly. You may have felt the sweltering heat of the air surrounding you and decided to jump into a swimming pool to cool off.  Why is it that the water in the pool is cooler than the air surrounding it? If the water in the pool is baking under the same summer Sun why isn’t the pool just as hot if not hotter than the air? 





There is a reason the water in the swimming pool is cooler than the hot summer air. Water heats up more slowly than air and land and it can also absorb more heat. It can take a very long time for water to heat up. In fact, it takes over FOUR TIMES as much heat to raise the temperature of water by one degree than it does to raise the temperature of air and most types of land by one degree. 





It also takes more time and energy to decrease the temperature of water and cool it down.





And, remember this applies to all water whether it is in your swimming pool or in the ocean.





Let’s look at how our global ocean is heated by the Sun. The image you are seeing here shows the effects of the Sun on our ocean’s surface, so just the top layer of the ccean. The red and orange coloring indicates warm sea surface temperatures. The blue coloring seen at the North and South Poles indicates cold sea surface temperatures and the yellow and green coloring represents mid-range temperatures. Also, this image is a loop that runs through an entire year and then repeats. So you are seeing the effect of the Sun on our ocean over an entire year.





The image clearly shows that heat from the Sun is not evenly distributed around the globe. The majority of the heat is received near the equator and less heat is received at the poles. 





The Earth uses currents to help correct for the temperature imbalance created between the hot ocean temperatures near the equator and the cold ocean temperatures near the poles. Currents are continuous streams of moving water that flow throughout our global ocean.





Although currents occur for many different reasons they all have one function. To move things. Now, we are going to talk about how currents move something that we cannot see but we can feel. Heat. 





So, the ocean absorbs tremendous amounts of heat from our Sun and currents transport this heat around the globe as they move throughout the ocean.





There are many different types of currents. Some currents are on the surface of the ocean. Others happen far below the surface, deep in the ocean.





This image shows our global surface currents. Surface currents are caused by wind and the rotation of the Earth. These currents transport heat from the warm tropics to the cooler poles. The green color represents faster moving currents than the blue color. 





One such current happens to be the world’s largest current. It is the Antarctic Circumpolar Current. Circum – meaning circles – and polar – around the South Pole. The very cold, icy current flows around Antarctica from west to east around the globe and connects the Pacific, Atlantic,  and Indian Ocean basins.





Ocean surface currents such as this one are created by winds as they flow over the surface of the open ocean. Friction is created when the wind flows over the water causing the water to move in the same direction as the wind. Basically, the wind is pulling the water along with it.





Ocean surface currents follow along with global wind patterns. The arrows seen in this image show the direction of major wind patterns.  In the northern hemisphere, for example, wind in the tropics, which span the globe near the equator, flow from east to west all the way around the globe.  These winds are referred to as trade winds. 





Just to the north of the tropics, sit the mid-latitudes. The mid-latitudes span the globe between Florida and Canada. Winds in the mid-latitudes are called westerlies because they travel from west to east around the globe. These winds, along with the rotation of Earth cause the ocean surface currents in the northern hemisphere to flow clockwise in large circles.











Surface ocean currents are also affected by land. The location of the continents plays a role in determining how the currents move. 





The Gulf Stream is a large surface current that transports warm water from the tropics north along the coast of the Eastern United States.  The western boundary of the Gulf Stream is clearly bound by land and moves up the coast. The boundary on the eastern side is less defined. The much colder deep Atlantic waters confine the warm water to the Gulf Stream. 





In the Pacific, there is a large current that transports cold water down the western coast of the United States. It is referred to as the California current and travels south toward the equator. When the current hits the land, it has no choice but to turn and flow south. 





Ocean water can also move from the deep sea to the surface and from the surface to the deep sea. Here the blue coloring represents cold, deep ocean currents and the red represents warm, surface currents. 





Remember how I said that cold water is denser than warm water and saltier water is denser than fresher water?





Well, when warm tropical ocean water moves towards the poles it cools off, becomes more salty, and sinks. 





As the water sinks, it “piles up” so to speak. More and more water sinks down to the bottom of the ocean and there is no where for it to go because it has run into land at the North Pole. So, it now has to move south. 





These currents can take hundreds of years and travel thousands of miles to complete their journey around the globe.





When they reach the end of their journey the water piles up again and is forced to rise to the surface. It is then warmed by the Sun and the current starts its journey all over again.





One example of this type of current is the North Atlantic Deep Water current. Warm water travels north in the Atlantic crossing the equator and heading towards Greenland and the North Pole. The water is now cool and salty so the water sinks deep into the ocean and then travels south underneath the Gulf Stream surface current all the way to Antartica. The current then repeats this same path time and time again. 





Both surface currents and deep ocean currents work together to move heat around our ocean.





Okay. So now we know that the ocean can transport heat around the globe through currents. But how does this movement of heat affect the climate?





Heat does not remain solely in the water. Instead, some heat is transferred from the water to the air above it. Meaning that warm ocean waters will warm the air above it and cooler ocean waters will cool the air above it. 





If you have ever put your hand above a warm cup of hot water you may have noticed that the air above the cup is warm. Or maybe you have placed your hand over a cold cup of ice water and noticed that the air above it is cold. 





If the wind blows in the right direction from the ocean to the land, the warmer or cooler air can blow over the land and raise or lower the temperature.





Remember the warm Gulf Stream current? As warm water flows north along the east coast, it heats the air above it. This warmer air is blown onshore which causes the southeastern coast of the United States to have a warm climate.  





The opposite happens on the West Coast. The cool Californian current travels south; cooling the air above it. So cooler air is blown on shore and lowers the temperature felt on land.  California cities like San Francisco are known for their cool, Mediterranean climate.





So cities on the southeastern coast of the United States generally have warmer climates than cities on the southwestern coast even though they are at the same latitudes.





Elsewhere on the globe, the same thing happens. Even though the cities of London, England and Calgary, Canada are located at nearly the same latitude, Calgary has a much colder climate than London. London is located on an island but Calgary is land locked. So London’s climate is influenced by the ocean but Calgary’s climate is not. In January, the average high temperature for Calgary is a frigid -3 degrees F, while in London it is a much warmer 55 degrees F.





Scientists have learned a great deal about the ocean and its connection to our climate. BUT, things are always subject to change. Scientists are not yet sure what will happen in the future. And one thing is clear. If the ocean changes the climate will change and if the climate changes the ocean will change.  
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