Physics 111 Day 14
(Boldface segments refer to rising sea levels)
9:30- 10:00
Considering the Influence of Light and Thermal Phenomena




on Global Climate: Rising Sea Levels



Understanding the Effect of Light Shining on Ice




Considering effect on sea levels of ice on land vs ice already in water




Considering effect of melted ice on albedo (how much light gets reflected)




Considering energy changes when ice melts

10:00-10:10
Reviewing Two Explanatory Models for Day and Night

10:10-10:30
Developing an Explanatory Model of the Phases of the Moon (Moon Dance I)
10:30-11:00
Drawing a Visual Representation of the Sun/Earth/Moon system
11:00-11:00
Developing an Explanatory Model for Eclipses
11:10-11:20
Initial planning for visit to elementary classroom (logistics)

11:20-11:30
Reviewing/Writing

11:30-11:50
Reflecting

Equipment:
For each group: Flat rocks, low flat plastic containers, ice, water



Bulb thermometers (one per student)



One computer for each group



Computer projector, Mac connector, power strip, computer



Bright Lamp, balls on sticks to model moon, basketball



Moon:  Blank sheet of paper, one per student
9:30-10:00
Considering the Influence of Light and Thermal Phenomena on Global Climate: 

Rising Sea Levels


Understanding effect of light from the sun shining on ice:



Exploring effect of melting ice on sea level:  ice already in water vs ice on land



Set up on one of the back tables, equipment for each group:



Place a container on a tray. Place an identical container on another identical tray.
Place a flat rock in one container; place ice cubes on rock;

Place same number of ice cubes in other container without rock; 

Fill both trays to lip with water. Be sure water level is all the way to the lip
Predict what will happen when the ice melts

(water will spill out of tray with ice melting on rock)

DON’T JIGGLE THE TABLE!

Exploring the effect of expansion of liquid when heated




Hand out regular liquid thermometers, one per student




Invite them to record initial temperature




Invite them to hold the bulb of the thermometer for 5 minutes




and record new temperature




Invite them to propose a powerful idea to explain how a liquid




thermometer works 




(liquids expand when heated)



Discuss implications of ice melting on land (increase sea level)



Discuss implications of ice melting in water  (sea level does not change) 




but adding cold fresh liquid water may change ocean currents; 




may also affect atmospheric winds)



Note: ice bergs are derived from glaciers on land and increase sea level when ‘calve’ from glaciers on land and enter the water; after already in the water, do not increase sea level as they melt; sea ice that forms in the winter and melts in the summer does not change sea levels

Information about sea ice: https://nsidc.org/cryosphere/seaice/index.html
Information about melting ice on land: http://www.nasa.gov/topics/earth/features/grace20120208.html#.VoMUmMArK2x


Discuss implications of thermal expansion of water when heated




(increase sea level)

If time: example of what happens when sea levels increase:


On computers: go to:


http://sealevel.climatecentral.org/

Click on Oregon, click on maps, enter Tillamook, OR
Or Emily can go to more dramatic maps of predicted flooding in New York/New Jersey:      

http://sealevel.climatecentral.org/surgingseas/place/cities/NJ/Jersey_City#center=16/40.7214/-74.0459&surge=10
news story from Hurricane Sandy

http://www.nj.com/hudson/index.ssf/2012/10/chaos_in_jersey_city_as_flood.html
Then put 2nd Avenue, Jersey City, NJ into search window and click on map



Move water level indicator from 1 ft to 10 ft (upper left) to see the difference that sea level makes when there is a surge.



See predictions for Jersey City and New York City both

 Then Click on + (upper left) until can see 2nd ave on the map.  Find the intersection of Jersey Avenue and 2nd Avenue.  That little corner of 2n ave that is still in the ‘white’ – that’s where my daughter lives.  If the computer program that predicted the map of what will be under water matches what the ‘real world’ did with a surge reported now to be more than 10 ‘ – what do you think happened there?

Or Emily can share Maryland Eastern shore news article about homes already uninhabitable because of high water

Emissivity and Reflectivity:  concept of Albedo


Albedo is the term sometimes used to refer to how much light is reflected from a surface compared to the incident light, so varies from 0 (none is reflected) to 1 (all is reflected). 


The albedo of ice is greater than the albedo of liquid water 


When ice melts the energy that is reflected or absorbed changes. 


A typical ocean albedo is approximately 0.06 – ocean reflects only 6% of incoming radiation


Albedo for bare sea ice varies from approximately 0.5 to 0.7 – sea ice reflects 50% to 70%


The sea ice absorbs less solar energy and keeps the surface cooler. When sea ice melts, liquid water absorbs more incoming energy.


Snow has an even higher albedo than sea ice, and so thick sea ice covered with snow reflects as much as 90 percent of the incoming solar radiation. (See: http://nsidc.org/cryosphere/seaice/processes/albedo.html )
What happens when all the ice melts?  (maybe omit if too scary)


Reviewing knowledge:  What will the graph of temperature versus time look like if we melt ice and continue heating it until it boils?    


(Melting ice:  energy enters the system to turn solid into a liquid, temperature stays constant (about 0 Degrees C); 



What happens as energy enters the system after all the ice has melted? 



(all the energy goes into raising the temperature of the liquid)
Probably omit unless time: Review ways to transfer energy  



Radiation:  from the Sun to Earth





Conduction:  Hot object is in contact with cooler object

Heat energy flows from hot object to cooler object


(bottom of pan on stove burner)


(Putting your warm hand on metal)


(air above hot sand)





Convection: movement of fluids (liquid or gas);  

more dense fluid sinks; less dense fluid rises

 (hot air over sand rises, cool air from ocean blows onto land)






(heating of liquid in the pan, starts on bottom, 

hotter liquid rises)






(colored cold water poured into glass of hot water, cold water sinks)

Or colored ice cube placed in glass of hot water Youtube)


https://www.youtube.com/watch?v=IpnHAj4R-Z8

Or food coloring placed in bottom of cup cold water



Cup of hot water placed under cup of cold water



Food coloring begins to flow upward as water warms

Changes in ocean currents due to convection processes when ice melts and more cold fresh water enters the ocean system



Melting:  latent heat, energy that goes into melting ice,



      Temperature does not change during change of state




(what happens if all the ice melts?)

10:00-11:00
Moon Dance:

10:00-10:10
Part 1:
Reviewing Two Explanatory Models for Day and Night

10:10-10:30
Developing Explanatory Models for Phases of the Moon

10:30-11:00
PART 2: Developing a Visual Representation of the Sun/Earth/Moon system

11:00-11:10  PART III:  Developing an Explanatory Model for Eclipses

11:10-11:20
Planning for visit to elementary classroom at Lincoln Elementary

11:20-11:30  Reviewing/Writing

11:30-11:50  Reflecting
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