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	3. Radiation budget 

Solution Worksheet 2


1. 

The energy is not equally distributed over the Earth's surface; the Southern hemisphere receives the most (because in January, it is summer on this hemisphere). Areas close to the North Pole receive the least energy – in these areas, the sun is not above the horizon in January. 

The incident energy from the Sun is dependent on latitude and time of year (so for a given time, it is only dependent on latitude).

Average incident energy per second for Norway in January is, according to the figure, between 28 and 78 watt pr square meter.
(ESPERE translators: please use the value for your own country!)
2. 

· The lowest albedo: Oceans at low/mid latitudes 

· The greatest albedo: Snow- and ice-covered areas close to the poles (including most of Siberia and Alaska in January).

· Mean albedo in Norway in 
January: 60 – 70 %   August: 30-40 %  

(ESPERE translators: please use the value for your own country!). 

3. 

· Areas absorbing a lot of energy: 
Oceans slightly south of the equator

· Areas absorbing a small amount of energy: 
The northern half of the northern hemisphere (from the Mediterranean and northwards in Europe), Antarctica.

· Radiation energy absorbed per second in Norway in January: 
Between 5 and  49 W/m2 

(ESPERE translators: please use the value for your own country!). 

4.
Areas of the Earth which absorb the greatest amount of solar energy are the areas that receive the greatest incident energy and that have the lowest albedo. These areas are located at/around equatorial to mid latitudes on the summer hemisphere.


Areas of the Earth which absorb the lowest amount of solar energy are the areas that receive the least incident energy and which have the highest albedo. These areas are located at/around mid to polar latitudes on the winter hemisphere and polar regions on the summer hemisphere.

5.
· Areas emitting the greatest amount of energy: 
Desert areas in Australia and North Africa.

· Areas emitting the least energy: 
Polar and higher latitudes. 
Tropical rain forest around the Amazons.

· Radiative energy emitted by Norway: 
175-220 W/m2 (corrected by EU)
(ESPERE translators: please use the value for your own country!). 

6.
· The radiative budget is in equilibrium at mid latitudes on both hemispheres (except for the Sahara desert, which has a negative radiative budget; that is, it emits more energy than it receives. There would be two straight lines on the map: One at around 30 degrees south, and one at around 30 degrees north.

· Areas with a positive radiation budget: 
Equatorial areas, particularly the oceans
Areas with a negative radiation budget: 
Higher latitudes and polar areas.

· Most of Europe has a negative radiation budget

· The Sahara desert has a negative radiation budget mainly for two reasons: First, it has a high albedo because the ground is very light. It reflects back a larger fraction of the energy. Second, it has a poor ability to store heat. Under a clear sky, the desert cools out strongly during the night. Both is not the case for the ocean at the same latitude. Here the sunbeams go deep into the water and warm it up and this heat is also stored during the night. (corrected by EU)
· Important mechanisms for redistribution of heat between the different areas of the Earth are wind systems and ocean currents. For instance, the Gulf stream carries large amounts of warm water from the Gulf of Mexico towards Northern Europe, making the winters here surprisingly mild compared to other areas on similar latitudes.

