
Unit 1: Topic 1a Hazardous Earth— Climate Change 

A . How does the worlds climate system function? 
What is Global/Atmospheric Circulation? 
 
The atmosphere is constantly moving - transferring heat around 
the earth in a global circulation system by air circulation and ocean 
currents 
There are three types of circulation cells that make up this circula-
tion pattern. These cells transfer heat from the equator to the 
poles. 

B. How does the earth heat up? 
The earth receives its energy from the sun which passes through 
the atmosphere and heats up the ground directly. The earth re-
ceives most radiation on the equator where it is hottest compared 
to the poles where it is the coldest.  The equator receives most ra-
diation because the suns rays hit the surface at a right angle.  At 
the poles the angle is much lower which means they have to heat 
up a much larger area. 
 
 

E What are the natural causes of climate change? 
Weather changes from minute to minute, climate is the average weather 
taken over 30 years.  In historical times temperatures have varied as 
much as 1.5°C each side of the average due to natural causes.   
 
Throughout history the earths temperatures has changed many times 
both increasing and decreasing. There are many reasons for these chang-
es: 
 
Natural Causes 
 
 
 
 
 
 
 
 
 
 
Orbital Changes: (Milankovitch cycles) Changes in how the earth orbits 
the sun. These cycles are called the Milankovitch cycles and happen eve-
ry 100,000 years. The earths orbit changes from being circular to elliptical 
(more egg shaped) and this changes the amount of  solar energy the 
earth surface receives.  

 
Solar Output: (sunspot activity) The suns energy 
output is not always constant, the most common 
of these are sunspots, these are darker areas on 
the sun surface with greater amounts of solar 
activity.  Sunspots come and  go usually every 11 
years, the more sunspots the higher the temper-
ature on earth.                          
 
Volcanic Activity: Major volcanic events lead to 
reduced temperatures as the volcano erupts 
large amounts of ash into the atmosphere. This 
blocks out solar radiation and reduces the 
amount of suns energy reaching the earths sur-
face and therefore reducing the temperature.        
                                                                                                                             

 
Asteroid Collisions: Can lead to small periods of cooling due to the ash/
dust particles put into the atmosphere following the collision with earths 
surface.  As with volcanic activity these also block out or absorb solar ra-
diation. 
 
 

C. Oceanic currents also transfer heat around the earth. Surface 
ocean currents are driven by the movement of air across them, 
whereas deep ocean currents are determined by colder salty water 
near the Arctic and Antarctic sinking pulling warmer water into them 
from lower latitudes. 

 

D. Evidence of past climates 
 
 
 
 
 
 
 
 
 
Climate change is not new, over the last millennia, temperature has 
fluctuated, there have been cool periods (glacials) and warmer peri-
ods ( inter-glacials).  
How do we know about past climates? 
 
Ice cores scientists core into the ice sheets in Antarctica and extract 
carbon dioxide and oxygen from the air bubbles trapped in the ice. 
The levels of carbon dioxide and the type of oxygen found in these 
bubbles can tell us whether it was a glacial or interglacial period. 
 
Dendrochronology—Tree rings can give information on past climate. 
Each year in a tree ring represents a year of growth. If the tree ring is 
thicker that indicates it is a warmer period ( interglacial) if the ring is 
narrower that indicates that it is a cooler period ( glacial).  
 
Glacial Retreat—photographs and other measurements can indicate 
how much a glacier has retreated (moved back) by melting. More gla-
cial retreat indicates a warmer climate. 
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