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Earth and Space Science 91413 (3.4):  Demonstrate understanding of processes in the atmosphere system
NCG School exam assessment schedule 2013
Assessment Criteria

	Achievement
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding involves explaining processes and the links within the processes in the atmosphere system.
	Demonstrate in-depth understanding involves explaining links between the processes in the atmosphere system.
	Demonstrate comprehensive understanding involves discussing the complexity of the atmosphere system.


Evidence Statement
	Q
	Evidence
	Achievement
	Achievement with Merit
	Achievement with Excellence

	1.
	· Water vapour is needed for cloud formation. If the air is dry no clouds form OR if the air is moist the water vapour will condense to form clouds.
· Aerosols help clouds form because each droplet of water needs an aerosol particle to condense on.

· Millions of tons of water vapour are evaporated into the air daily from oceans, lakes and rivers, and by transpiration from trees, crops and other plant life. 
· The ocean is, by far, the largest source of water vapour for clouds

· Air cools as it rises. Higher up in the atmosphere the pressure is less so the air expands and air cools as it expands. 

· If moist air rises in the atmosphere, some of the water vapour in rising air condenses forming the tiny cloud droplets. 

· A cloud is formed when warm, moist air rises and cools. Water vapour becomes liquid water as warm air rises and cools. 
· Change in state from gas to liquid means that latent heat is released.
· Latent heat being released warms the surrounding air. This air rises further. 
· Cool air holds less moisture than warm air. So if warm air with lots of moisture in it cools down, the moisture forms little cloud droplets in the air.
· Air can be lifted by:
- orographic lifting of an air mass or prevailing wind; meeting a mountain range and lifting up to go over it
- convection; hot air rising due to the heating effect of the sun
- cold and warm air masses meeting so that one has to go over the other (warm or cold fronts)
- turbulence because of the Earth’s uneven surface causing air to form eddies
	· Water vapour is needed for cloud formation. If the air is dry no clouds form OR if the air is moist the water vapour will condense to form clouds.
· Aerosols help clouds form because each droplet of water needs an aerosol particle to condense on.

· Millions of tons of water vapour are evaporated into the air daily from oceans, lakes and rivers, and by transpiration from trees, crops and other plant life. 
· The ocean is, by far, the largest source of water vapour for clouds

· Water vapour becomes liquid water as warm air rises and cools. 

	Key points linked e.g.

· Water vapour is needed for cloud formation. If the air is dry no clouds form OR if the air is moist the water vapour will condense to form clouds. Aerosols help clouds form because each droplet of water needs an aerosol particle to condense on.

· Millions of tons of water vapour are evaporated into the air daily from oceans, lakes and rivers, and by transpiration from trees, crops and other plant life. The ocean is the largest source of water vapour for clouds

· Air pressure reduces as air rises which causes air to expand and cool. Water vapour becomes liquid water as warm air rises and cools because cool air holds less moisture than warm air. So if warm air with lots of moisture in it cools down, the moisture forms little cloud droplets in the air.
· Change in state from gas to liquid means that latent heat is released.
Latent heat being released warms the surrounding air. This air rises further.
· Air can be lifted by – any two explained
	All points well linked and integrated

	
	NØ

No response, no relevant evidence.
	N1

ONE relevant point 
	N2
TWO relevant points


	A3

Three relevant points


	A4

Three relevant points with two linked
	M5

2 merit statements
	M6

3 merit statements
	E7
Good links between merit points showing under-standing
	E8
Shows overall integration of points and good under-standing
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	· Both the ocean and the land are heated up by the sun. But, land heats up much more quickly than sea but also loses heat more quickly.
· During the day, the sun heats up both the ocean surface and the land. Water heats up much more slowly than land and so the air above the land will be warmer compared to the air over the ocean. 
· The warm air over the land will rise throughout the day, causing low pressure at the surface. 
· Over the water, high surface pressure will form because of the colder air. 
· The heated air rises and cools and moves towards the land
· The wind will blow from the higher pressure over the water to lower pressure over the land causing the sea breeze. 
· The sea breeze strength will vary depending on the temperature difference between the land and the ocean.
· At night, the roles reverse. The air over the ocean is now warmer than the air over the land. 
· The land loses heat quickly after the sun goes down and the air above it cools too.
· The ocean, however, does not not lose heat as easily. 
· This causes the low surface pressure to shift to over the ocean during the night and the high surface pressure to move over the land. 
· This causes a small temperature gradient between the ocean surface and the nearby land at night and the wind will blow from the land to the ocean creating the land breeze.
· A difference in temperature causes differences in air pressure between the two spots.  This air pressure difference leads to the formation of winds as the atmosphere tries to equalize the air pressure.  Wind speeds increase with a greater temperature difference.
· Sea and land breezes occur most often in the summer months and summer afternoons because of the greater temperature differences between the ocean and nearby land, particularly in the afternoon when the land is at maximum heating from the sun. 
· Land breezes aren’t as strong as sea breezes because the temperature and pressure difference between the land and ocean isn’t so great at night. The larger the temperature difference, the stronger the resulting winds will be.

	· The land heats up much more quickly and loses heat more quickly than the ocean.
· During the day, water heats up much more slowly than land and the air above land will be warmer compared to the air over the ocean. 
· The warm air over the land will rise causing low pressure at the surface. 
· Over the water, high surface pressure will form because of the colder air. 
· The wind will blow from the higher pressure over water to lower pressure over land causing a sea breeze. 
· At night, the roles reverse. The air over the ocean is now warmer than the air over land. 
· Land loses heat quickly after the sun goes down and the air above it cools.
· The ocean, however, does not lose heat as easily. 
· This causes the low surface pressure to be over the ocean during the night and high surface pressure to move over land. 
· A small temperature gradient (difference) between the ocean surface and nearby land at night means that the wind will blow from the land to the ocean creating the land breeze.

	· Good explanation of how sea breezes and land breezes form showing temperature and pressure differences
	Full explanation of how sea breezes and land breezes form showing good understanding of temperature and pressure differences plus an explanation of why sea breezes are more prevalent in summer afternoons.

	
	NØ

No response, no relevant evidence.
	N1

ONE relevant point 
	N2

TWO relevant points


	A3

Three relevant points


	A4

Three relevant points with two linked
	M5
Both  sea and land breezes  showing temperature OR pressure differences
	M6

Both  sea and land breezes  showing temperature and pressure differences
	E7
Good links showing good under-standing
	E8
Overall integration of points and good under-standing
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	· Carbon dioxide enters the atmosphere by respiration, volcanoes, burning of fossils fuels, decaying of dead organic matter, warm oceans, concrete making and forest burning.
· Carbon dioxide leaves the atmosphere through photosynthesis and dissolving into bodies of water (oceans, lakes, etc.), especially cold, stormy ones, as well as dissolving in precipitation as raindrops fall through the atmosphere.
· Methane enters the atmosphere from ruminants (animals such as cattle and sheep), melting of permafrost, leakage from natural gas pipelines, and from the decay of organic matter and rubbish in landfill sites. 
· Atmospheric CH4 is decreased by chemical reactions in the atmosphere and bacterial action in the soil. 
· The greenhouse effect is the warming of the earth's surface and lower atmosphere caused by carbon dioxide and methane (and water vapour) which let the sun's energy through to the ground but slow down the radiation of energy from the earth back into space. (good labeled diagram acceptable)
· Solar radiation is short wavelengths including visible light which travels through the Earth's atmosphere to the surface. Some solar radiation is reflected straight back into space by clouds and the earth's surface. Much is absorbed and then radiated out at the earth's surface, causing the surface and lower parts of atmosphere to warm.
· Heat, (infra-red) radiated by the Earth, is concentrated at long wavelengths and is strongly absorbed by greenhouse gases in the atmosphere, such as (water vapour), carbon dioxide and methane which then radiate heat back to Earth. As a result, the surface temperature of the globe is around 15°C on average, 33°C warmer than it would be if there was no atmosphere. This is the natural greenhouse effect. (a good diagram is acceptable here).
· The increasing concentration of CO2 and methane means that more heat radiated from the Earth is absorbed and radiated back to Earth. 
	· Carbon dioxide enters the atmosphere by any 2-3 valid ways

· Carbon dioxide leaves the atmosphere by any 2-3 valid ways 
· Methane enters the atmosphere by any valid way
· The greenhouse effect is the warming of the earth's surface and lower atmosphere caused by substances such as carbon dioxide and methane which let the sun's energy through to the ground but prevent or slow down the passage of energy from the earth back into space. (good labeled diagram acceptable)
· The increasing concentration of CO2 and methane means that more heat radiated from the Earth is absorbed and radiated back to Earth. 

	· Carbon dioxide enters and leaves the atmosphere by any 2-3 valid ways explained
· Methane enters and/or  atmosphere by any valid way explained
· Good explanation of greenhouse effect (doesn’t have to mention long or short wavelengths)
· Good explanation of shortwave solar radiation and long wave heat radiation  
· Good explanation of role of carbon dioxide and methane as greenhouse gases
· The increasing concentration of CO2 and methane means that more heat radiated from the Earth is absorbed and radiated back to Earth. 

	All points well linked and integrated, including the correct heat terms (radiating, absorbing, reflecting), and long and short wavelength radiation.

	
	NØ

No response, no relevant evidence.
	N1

Only one point mentioned
	N2

TWO relevant points


	A3

Three relevant points


	A4

Three relevant points with two linked
	M5

2 merit statements
showing linking
	M6

3 merit statements showing good linking
	E7
Good links showing good under-standing
	E8

All points well linked and integrated.
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