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Expectation 2: Interaction of Earth’s Systems The student will analyze and apply the properties of systems thinking and modeling to the study of earth systems.

	INDICATOR
	OBJECTIVE(S)
	TALKING POINTS
	RESOURCES

	1. The student will analyze and explain the interactions of earth’s systems.


	a. Students will identify earth’s systems as the geosphere, hydrosphere, atmosphere, cryosphere, and biosphere.

b. Students will cite evidence to show that interactions among the solid earth, oceans, atmosphere and organisms have resulted in the on-going evolution of earth’s systems.

c. Students will analyze, explain and apply the properties of systems thinking to earth systems interactions.

· Define a system by:

·  specifying its apparent boundaries and subsystems

·  indicating its relation to other systems

·  Identifying inputs and outputs.

· Cite evidence to explain that if a system in equilibrium is disturbed, it may:

·  return to a very similar state of equilibrium;

·  undergo a radical change until the system achieves a new state of equilibrium with very different conditions or; 

· it may fail to achieve any type of equilibrium.


	a. Illustrate that earth systems may be so closely related that there is no way to draw boundaries that separate all the parts of one from all the parts of the other(s). 

b. Some changes are gradual (mountain- building, plate tectonics, sea level change; natural selection).

Some changes occur on a human time scale (hurricane, volcanic eruption, flooding, human impacts).

c. Cite examples to illustrate that the present arises from the conditions of the past, and in turn, affects what is possible in the future.

Demonstrate that a system usually has some properties that are different from those of its parts, but appear because of the interaction of those parts (emergent properties).

Observe and demonstrate that even in some very simple systems, it may not always be possible to predict accurately the result of changing some part or connection. 

Give examples to explain that whatever happens within a system, whether through decay, metabolism, movement or recombination, the total amount of matter and energy remains the same.


	EARTH UPDATE  is an interactive, real-time display system of Earth images and data. It currently includes 5 modules.

ATMOSPHERE 

Topics include hurricanes, weather, cloud cover, ozone hole, and much more. 


BIOSPHERE 

Topics include bioactivity maps and much more. 


CRYOSPHERE 

Topics include glaciers, sea level rise, icebergs breaking off; daily data include ice coverage. 


GEOSPHERE 

Topics include plate tectonics, seismology; daily updates include earthquake maps and volcano maps. 


HYDROSPHERE 

Topics include El Nino, ocean currents; daily data include ocean temperature and wave height. 

Tracking Global Climate Change: Microfossil Record of the Planetary Heat Pump
  How a large scale planetary process, the transport of heat over the surface of the Earth, operates and has operated over time; how energy is absorbed by the Earth from the Sun, how and why this energy is distributed over the earth's surface, what controls energy distribution, how we can track the energy distributing process.

Earth Reference Data and Models
Evaluating Mathematical Models - A simulation model to study how honeybee population dynamics depends on the weather.



