
Temperature 
 In the atmosphere, temperature is one of the most sensitive indicators of 

dynamical and physical processes. 

 

  It is affected by interactions between the air and the land or ocean, by 
the radiation received from the Sun and emitted by the atmosphere and 
the Earth's surface, by chemical interactions (particularly in the upper 
atmosphere), by changes in state of water from gas to liquid to ice and 
back again, and by upward and downward motion. 

 

 A knowledge of the current temperature in all parts of the atmosphere is 
crucial to weather forecasting. 

 

  A massive international effort yields detailed temperature (and wind 
and pressure) observations every few hours. Because many factors 
influence the temperature at any given place great care must be taken in 
making these observations to ensure that they are truly representative of 
the atmosphere at that location. 

 



Physical meaning of temperature 

 It may be pointed out that heat and temperature are 

generally appear synonym to common people but these 

two terms differ considerably as regar their real meaning. 

 

 Heat is the form of energy while temperature denotes the 

intensity of hoteness or coldness of any substance.  

 

 In other word heat denote the quantity of energy present 

in the substance while temperature refers to the degree of 

hotness of that substance.   

 



Global distribution of temperature 

If the Earth was a homogeneous 

body without the present 

land/ocean distribution, its 

temperature distribution would be 

strictly latitudinal.  

However, the Earth is more 

complex than this being composed 

of a mosaic of land and water.  

This mosaic causes latitudinal 

zonation of temperature to be 

disrupted spatially. 
 

 Simple latitudinal zonation of temperature 



Factors influencing the distribution of 

temperature. 

 The most important factors are:-  
 

• Distance from the sea 

• Ocean currents 

• Direction of prevaling winds 

• Relief 

• Proximity to the equator 

• The El Nino Phenomenin 

• Recently, it has been accepted that human activity is also affecting 
climate.  

• Latitude 

• Surface property 

 



  

  

  

  

Ocean currents can increase or reduce 

temperatures.   The diagram to the left 

shows the ocean currents of the 

world.  The main ocean current that 

affects the UK is the Gulf Stream.    

Can you see where the gulf stream is? 

The Gulf Stream is a warm ocean current 

in the North Atlantic flowing from the 

Gulf of Mexico, northeast along the U.S 

coast, and from there to the British Isles.    

The Gulf of Mexico has higher air 

temperatures than Britain as it's closer to 

the equator.  This means that the air 

coming from the Gulf of Mexico to 

Britain is also warm.  However, the air is 

also quite moist as it travels over the 

Atlantic ocean.  This is one reason why 

Britain often receives wet weather. 

Distance From The Sea (Continentality)  

The sea affects the climate of a place.  Coastal areas are cooler and wetter than inland areas. Clouds 

form when warm air from inland areas meets cool air from the sea.    

The centre of continents are subject to a large range of temperatures.  In the summer, temperatures 

can be very hot and dry as moisture from the sea evaporates before it reaches the centre of the 

continent.   

Ocean Currents 

The Ocean Currents of the World 



Direction of Prevailing Winds  
 

Winds that blow from the sea often bring rain to the coast and dry weather to inland 

areas.   

Winds that blow to Britain from warm inland areas such as Africa will be warm and 

dry.   

Winds that blow to Britain from inland areas such as the Netherlands will be cold and 

dry in winter.  Britains prevailing winds come from a south westerly direction over the 

Atlantic.  The winds are cool in the summer and mild in the winter.   

 

Relief  
 

Climate can be affected by mountains.  

Mountains receive more rainfall than low lying areas because the temperature on top 

of mountains is  lower than the temperature at sea level.  

 That is why you often see snow on the top of mountains all year round.   

The higher the place is above sea level the colder it will be.   

This happens because as altitude increases, air becomes thinner and is less able to 

absorb and retain heat.    



Proximity To The Equator 

The Earth's Position in 

Relation to the Sun 

The proximity to the equator affects the 

climate of a place.   

The equator receives the more sunlight 

than anywhere else on earth.   This is due to 

its position in relation to the sun (see right).   

The diagram shows that the equator is 

hotter because the sun has less area to heat. 

  It is cooler at the north and south poles as 

the sun has more area to heat up.  

 It is cooler as the heat is spread over a 

wider area.   



El Nino 

  

El Nino, which affects wind and rainfall patterns, has been 

blamed for droughts and floods in countries around the Pacific 

Rim.   

El Nino refers to the irregular warming of surface water in the 

Pacific.  The warmer water pumps energy and moisture into the 

atmosphere, altering global wind and rainfall patterns.   

 The phenomenon has caused tornadoes in Florida, smog in 

Indonesia, and forest fires in Brazil (see below)  

 

Latitude :-  

 

The latitude of the location determines how much solar 

radiation is received. Latitude influences the angle of incidence 

and duration of daylength.  
 



      Surface properties –  
• surfaces with high albedo absorb less incident radiation.  

• In general, land absorbs less insolation that water because of its lighter 
color.  

• Also, even if two surfaces have the same albedo, a surface' specific heat 
determines the amount of heat energy required for a specific rise in 
temperature per unit mass. 

•  The specific heat of water is some five times greater than that of rock 
and the land surface (see Table below). 

•  As a result, water requires the input of large amounts of energy to cause 
a rise in its temperature.  

 

 Substance  Specific Heat  

 Water   1.00  

 Air   0.24  

 Granite   0.19  

 Sand   0.19  

 Iron   0.11  

 Specific Heat of Various Substances.  

 



• Solar radiation warms an extensive layer in water, 

on land just the immediate surface is heated.  

• Water is easily mixed by the process of 

convection. 

• Evaporation of water removes energy from 

water's surface. 

• Latitude the temperature decreases with increase 

height from the earth surface at an everage rate of 

6.5*C per kilometer.   

 



Horizontal distribution of temperature 

January 

  The following images illustrate the Earth's temperature distribution patterns for an 
average January and July based on 39 years of data (Figures 7m-2 and 7m-3). 
Note that the spatial variations of temperature on these figures is mostly latitudinal.  

 

 During January, much of the terrestrial areas of the Northern Hemisphere are 
below freezing (Figure 7m-2).  

 

 Temperatures over oceans tend to be hotter because of the water's ability to hold 
heat energy.  

 

 In the Southern Hemisphere, temperatures over the major landmasses are generally 
greater than 20° Celsius.  

 

 Subtropical oceans are often warmer than landmass areas near the equator.  

 

 In the mid-latitudes, oceans are often cooler than landmass areas at similar 
latitudes. Terrestrial areas are warmer because of the rapid heating of land surfaces 
under frequently clear skies. Antarctica remains cold and below zero degrees 
Celsius due to the presence of permanent glacial ice which reflects much of the 
solar radiation received back to space. 

 



Figure 7m-2: Mean January air temperature for the Earth's surface, 1959-1997. (Source of Original 

Modified Image: Climate Lab Section of the Environmental Change Research Group, Department of 

Geography, University of Oregon - Global Climate Animations). 

http://geography.uoregon.edu/envchange/clim_animations/index.html


Horizontal distribution of temperature 

January 
 In July, the Northern Hemisphere is experiencing its summer season because the 

North Pole is now tilted towards the Sun (Figure 7m-3).  

 

 Temperatures over oceans tend to be relatively cooler because of the land's ability to 
heat quickly.  

 

 Two terrestrial areas of cooler temperatures include Greenland and the Plateau of 
Tibet. In these regions, most of the incoming solar radiation is sent back to space 
because of the presence of reflective ice and snow. 

 

 In the Southern Hemisphere, temperatures over the major landmasses are generally 
cooler than ocean surfaces at the same latitude (Figure 7m-3).  

 

 Antarctica is bitterly cold because it is experiencing total darkness. The heat stored 
in the ocean is carried over into the winter season. Antarctica has a surface 
composed primarily of snow and ice. This surface absorbs only a small amount of 
the solar radiation during the summer. So it never really heats up. As a result, the 
amount of heat energy stored into the winter season is minimal.  
 



Figure 7m-3: Mean July air temperature for the Earth's surface, 1959-1997. (Source of Original Modified Image: 

Climate Lab Section of the Environmental Change Research Group, Department of Geography, University of Oregon - 

Global Climate Animations). 

http://geography.uoregon.edu/envchange/clim_animations/index.html


Figure 7m-4 describes average 

annual global temperature data 

for the Earth for the period 1982-

1994.  

 

The patterns of temperature 

distribution on this figure are 

once again mostly latitudinal. 

However, the latitudinal banding 

is partially upset by the fact that 

water bodies are generally 

warmer than land surfaces.  

 

The image also shows the effect 

of altitude (e.g., Himalayas and 

Andes mountains) and albedo 

(Greenland and Antarctica) on 

surface air temperature. 

Average Annual Global Temperature 1982-1994 

 

 

Temperature Scale in Kelvin 

 

Figure 7m-4: Average annual temperatures for the 

Earth's surface (1982-94).  
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Vertical distribution of temperature. 

 The Layered Atmosphere 

The Earth's atmosphere contains 

several different layers that can 

be defined according to air 

temperature, Figure 7b-1 displays 

these layers in an average 

atmosphere. 

Vertical change in average global 

atmospheric temperature. 

Variations in the way temperature 

changes with height indicates the 

atmosphere is composed of a 

number of different layers 

(labeled above). These variations 

are due to changes in the 

chemical and physical 

characteristics of the atmosphere 

with altitude. 

http://www.physicalgeography.net/physgeoglos/t.html


Troposphere  

 

The first layer is called the troposphere.  

 

The depth of this layer varies from about 8 to 16 

kilometers. Greatest depths occur at the tropics where warm 

temperatures causes vertical expansion of the lower 

atmosphere.  

 

From the tropics to the Earth's polar regions the 

troposphere becomes gradually thinner.  

 

The depth of this layer at the poles is roughly half as thick 

when compared to the tropics.  

 

Maximum air temperature occurs near the Earth's surface 

in this layer. 

 

 With increasing height, air temperature drops uniformly 

with altitude at a rate of approximately 6.5° Celsius per 1000 

meters. This phenomenon is commonly called the 

Environmental Lapse Rate. 

 

 At an average temperature of -56.5° Celsius, the top of the 

troposphere is reached. At the upper edge of the troposphere 

is a narrow transition zone known as the  tropopause. 

Figure 7b-2: Most of our 

planet's weather occurs in the 

troposphere. This image 

shows a view of this layer 

from an airplane's window 

(Photo © 2004 Edward 

Tsang). 
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Thank You 


