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Air – A mixture of gases and aerosols that composes the atmosphere surrounding Earth.
The primary gases of dry air are nitrogen (78%) and oxygen (21%).  Trace gases and
aerosols make up the remaining 1%.  The trace gases include argon, neon, helium,
krypton and xenon; hydrogen; and the greenhouse gases.  The water vapor content of air
can also be significant, but is highly variable with time and from one region to the next.
 In some locations it can be virtually absent, while in others it can represent a few percent
of air volume.  Most air is found in the lowest 10 kilometres of the atmosphere.

Albedo – The fraction of solar energy (shortwave radiation) reflected from the earth’s
surface back into space. When you look at the globe, you see that the clouds are mostly
white but the ocean is a dark blue. The clouds have a higher albedo than the surface of
the ocean.

Atmosphere – The mixture of gases and aerosols – the air – that surrounds the earth in
layers-, protecting us from dangerous cosmic rays, powerful ultraviolet (UV) radiation
from the sun, and even meteors on collision course with earth.  Although traces of
atmospheric gases have been detected well out into space, 99% of the mass of the
atmosphere lies below about 25 to 30 km in altitude, while 50% is concentrated in the
lowest 5 km (less than the height of Mount Everest).

Biome – A very large ecosystem.  There are six main biomes in the world: tundra, taiga
(boreal forest); desert; tropical rainforest, savannah (grasslands); and marine.  The
climate in a region, along with the soil, terrain and elevation, helps to define what biome
category it fits into.

Climate – The average weather for a particular region and time period.  In other words,
climate is the weather you would expect to have in a particular region.

Climate change – Climate change is a change in the “average weather” that a given
region experiences. When we speak of climate change on a global scale, we are referring
to changes in the climate of the Earth as a whole, including temperature increases (global
warming) or decreases, and shifts in wind patterns and precipitation.

Energy – Energy comes in different forms – heat (thermal), light (radiant), mechanical,
electrical, chemical, and nuclear.  There are two types of energy – stored (potential)
energy and working (kinetic) energy.  For example, the energy from the food that you eat
is stored in your body as chemical energy until you use it.  Much of the energy we use
comes from non-renewable sources such as fossil fuels (coal, oil and gas).  Renewable
energy sources include solar power, wind power and hydroelectric power.



Feedback loops (positive and negative) – In the climate system a “feedback loop” refers
to a pattern of interacting processes where a change in one variable, through interaction
with other variables in the system, either reinforces the original process (positive
feedback) or suppresses the process (negative feedback). For example, increased global
warming will cause increased evaporation, leading to increased cloud cover. This
increased cloud cover could have a positive feedback effect on global warming, because
it will insulate the earth, keeping more heat in. But it could also have a negative feedback
effect, because clouds have a lot of reflectivity, and could reflect more solar energy into
space.

Geological Epochs – The geological calendar is divied into Eons, Eras, Periods and
Epochs, based on the fossil records.  Epochs are typically a few million years old.

Global warming – The earth has warmed up by about 0.6ºC in the last 100 years. During
this period, human emissions of greenhouse gases have increased, largely as a result of
the burning of fossil fuels and deforestation.  Scientists now think that these increased
emissions, leading to the enhanced greenhouse effect, are the cause of global warming.

Greenhouse effect – The effect produced by greenhouse gases allowing incoming solar
energy to pass through the Earth’s atmosphere, but preventing most of the outgoing heat
from the Earth from escaping into outer space.  This effect, which is necessary to
maintain life on earth, helps to keep the Earth 33ºC warmer than it would be without the
presence of an atmosphere.  Unfortunately, because of excess GHG emissions, the GHGs
are now trapping too much heat.  This is sometimes called the enhanced greenhouse
effect.

Greenhouse gas emissions – The greenhouse gases we discharge into the air.  The major
emission adding to the greenhouse effect is carbon dioxide (CO2), but other emissions,
such as methane and nitrous oxide, absorb energy more efficiently than CO2 and thus
have a higher impact per amount emitted.

Greenhouse gases (GHGs) – Gases such as water vapor, carbon dioxide, methane and
nitrous oxide, that allow incoming solar radiation to pass through the Earth’s atmosphere,
but prevent most of the outgoing infrared (heat) radiation from the surface and lower
atmosphere from escaping into outer space.

Emitted Microwaves – All matter emits electromagnetic energy, and the portion of that
energy that appears with wavelength of about 1 cm to 1 meter is called the microwave;
this kind of radiation is used in remote sensing because it is sensitive to the amount of
water present.

Polar climates – Climates in which the mean temperature of the warmest month is below
10ºC; climates that are too cold to support the growth of trees.

Reflectivity – The fraction of solar energy reflected from a surface (as compared to the
fraction that is absorbed by the surface). See also “albedo.”



Sea Ice – Sea ice is floating ice that is made from frozen seawater; it is found in the seas
of both polar regions.  The ocean can also have ice bergs, floating ice from land sources,
but these cover only a tiny fraction of the area covered by sea ice.  As a rule sea ice is
rough and uneven, varies in thickness from a few centimeters to a few meters, and is
snow-covered.  It has a saltiness of about 1/4 of that of the sea from which it froze.

Thermally Emitted Radiation – All matter emits electromagnetic energy with intensity
as well as wavelength proportional to its temperature.  For materials with temperatures in
the range of those on Earth most of the emitted energy is in the infrared, that is
wavelength just longer than red light; this is the heat that you feel from a fireplace.  We
can use this radiation to estimate the surface temperature from a satellite.

Wavelength of Radiation—Electromagnetic radiation is characterized by its
wavelength. Visible light is electromagnetic radiation, and in the visible range blue has
shorter wavelength than red.  Infrared is longer than red and microwave is much longer.
In numbers, blue light is about 0.4 of a micron, red light is about 0.8 of a micron, infrared
is about 10 microns, and microwave is about 100,000 microns, where a micron is a
millionth of a meter.

Weather – The specific condition of the atmosphere at a particular place and time.  It is
measured in terms of such things as wind, temperature, humidity, atmospheric pressure,
cloudiness, and precipitation.  In most places, weather can change from hour-to-hour,
day-to-day, and season-to-season.


