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Meteorology / Atmosphere Essential Knowledge and Skills

  This provides a list of Essential Knowledge and Skills that the student must master in order to be successful taking the Virginia SOL Test that will be administered at the end of the course.

The student should check off each line item as their knowledge level is achieved.  If at ANY TIME the student is having difficulty understanding the material, it should be brought to my attention immediately so that the difficulty can be overcome. 


Virginia Standard: ES.12 a, b, c, d, e

The student will investigate and understand the origin and evolution of the atmosphere and the interrelationship of geologic processes, biologic processes, and human activities on its composition and dynamics.  

Key concepts include:

a. scientific evidence for atmospheric changes over geologic time 

b. current theories related to the effects of early life on the chemical makeup of the atmosphere 

c. comparison of the Earth’s atmosphere to that of other planets

d. atmospheric regulation mechanisms

e. potential atmospheric compositional changes due to human, biologic, and geologic activity


Essential Knowledge/Skills

This section has been taken directly from the SOL Framework and contains information and skills that teachers are required to teach and students must master to be successful on the state SOL tests.
Knowledge:  ES.12

a. The early atmosphere contained little oxygen and more carbon dioxide than the modern atmosphere. 

b. Early photosynthetic life such as cyanobacteria (blue-green algae) consumed carbon dioxide and generated oxygen.

c. It was only after early photosynthetic life generated oxygen that animal life became possible.

d. Earth’s atmosphere is 21 percent oxygen, 78 percent nitrogen, and 1 percent trace gases.

e. The atmosphere of Venus is mostly carbon dioxide and very dense.

f. The atmosphere of Mars is very thin and mostly carbon dioxide.

g. Human activities have increased the carbon dioxide content of the atmosphere.

h. Man-made chemicals have decreased the ozone concentration in the upper   atmosphere.

i. Volcanic activity and meteorite impacts can inject large quantities of dust and gases into the atmosphere.

j. The ability of Earth’s atmosphere to absorb and retain heat is affected by the presence of gases like water vapor and carbon dioxide.  

Skills

a. Explain how volcanic activity or meteor impacts could affect the atmosphere and life on Earth.

b. Explain how biologic activity, including human activities, may influence global temperature and climate.

Essential Understandings

This section has been taken from the SOL Framework. It is important that teachers and students have a complete understanding of all of the concepts listed.

· The composition of Earth’s atmosphere has changed over geologic time.

· Earth’s atmosphere is unique in the solar system in that it contains substantial oxygen.
· The composition of the atmosphere can change due to human, biologic, and geologic activity.


Vocabulary

algae – simple plants (including most seaweeds) containing chlorophyll but lacking true roots, stems, and leaves

atmosphere – the blanket of air (mixture of gases) surrounding the earth

carbon dioxide – CO2; a gas that is naturally found in the air, also comes from burning wood, from running vehicles on gasoline, and from exhaling

climate – typical weather patterns over a period of years in a given location

cyanobacteria – blue green algae; a simple photosynthetic life form that helped introduce oxygen into Earth’s ancient atmosphere

nitrogen – the gas that makes up 78% of Earth's atmosphere

oxygen – the gas that makes up 21% of Earth's atmosphere

ozone – gas in Earth’s atmosphere formed when three atoms of oxygen combine, absorbs ultraviolet radiation

photosynthesis – the process that plants use to make food, using light, energy, carbon dioxide, and water

solar energy – energy from the sun

water – the liquid state of H2O

water vapor – the gaseous state of H2O    

Additional Related Vocabulary
The following terms are related to this unit and may be taught to help develop a better understanding of the topic. 

air mass – a body of air that has the same properties as the region over which it develops

barometer – an instrument used to measure air pressure

cirrus cloud – a feathery cloud made of ice crystals

clouds – fog, mist, or haze that forms at high altitudes 

condensation nuclei (pl.) – any particle onto which water vapor condenses

conduction – direct transfer of heat energy from one substance to another

convection – transfer of heat energy in a fluid (gas or liquid) by means of currents

Coriolis effect – the change in direction of a moving object as a result of the earth’s rotation

cumulonimbus cloud – a cumulus cloud that produces precipitation

cumulus cloud – a puffy, heaped cloud

cyclone – a rotating wind system with low pressure at the center

dew point – the temperature at which condensation develops

exosphere – outer layer of Earth’s atmosphere containing helium, hydrogen, radioactive particles, and bands of radiation

front – weather term for boundary between different air masses

greenhouse effect – process in which carbon dioxide and other gases in the atmosphere absorb infrared radiation from the sun, forming a “heat blanket” around Earth

greenhouse gases – gases (primarily water and carbon dioxide, but also a variety of sulfur and nitrogen compounds, and gaseous hydrocarbons) that trap the sun’s heat in the atmosphere

high pressure – an area of high atmospheric pressure

humidity – the amount of water vapor in the air

insolation – incoming solar radiation

ionosphere – the region within the atmosphere containing ionized molecules

isobar – line on a weather map that connects locations with the same air pressure

isotherms – lines drawn to connect points of equal temperature

low pressure – an area of low atmospheric pressure

mesosphere – the layer of the atmosphere above the stratosphere

nimbostratus – low, flat clouds that are associated with rain or snow

stratosphere – the layer of the atmosphere above the troposphere

stratus – a layered cloud, often covering the whole sky

pollution – release into the environment of substances that change the environment for the worse

psychrometer – a device used by meteorologists to measure relative humidity

radiation – energy transmitted as rays or waves without the need of a substance to conduct the energy

relative humidity – the actual amount of water vapor in the air compared to the greatest amount the air can hold

saturation value – the temperature at which the relative humidity is 100 %, the air is saturated, and condensation occurs

thermometer – an instrument to measure temperature

thermosphere – the atmosphere’s top layer

troposphere – the layer of the atmosphere closest to the earth’s surface

wind – movement of air from an area of higher pressure to an area of lower pressure 
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