Unit G3a: Theme 3 Climatic Hazards Key Idea 1.1 
How does global atmospheric circulation give rise to global climatic zones?
Key learning points:
# Solar energy (insolation) 'powers the atmospheric system and the energy circulations within it' the amount of solar energy (heat budget) received varies with latitude.
# The tropics have an energy surplus as they gain more from insolation than is lost by radiation. But the high latitudes and polar latitudes have an energy deficiency losing more radiation than is gained by insolation. 
# This imbalance sets up a transfer of heat energy from the tropics to higher latitudes.
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Structure of the atmosphere "Most of the atmosphere, and therefore most of our climate and weather, is concentrated within the troposphere (16km at equator and 8km at the poles)". Source: Waugh
Think: What is the weather like above the clouds?
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Insolation: Only a quarter of the incoming solar radiation reaches the Earth's surface directly. Source: Waugh Think: what is insolation?
Use the diagram: How much is absorbed by the atmosphere?
[image: image20.png]net radiation
loss

\ horizontal transfer: winds (jet streams), hurricanes
and depressions,ocean curtents

Vertical transfer:radiation ——-atmosphere
convection
conduction
latent heat

/ horizontaltansfer

net radiation
loss




The Heat Budget: " ...as the Earth is neither heating up or cooling down, there must be a balance between incoming solar radiation and outgoing terrestrial radiation." There is a positive heat balance within the tropics and a negative heat balance in polar regions. Source: Waugh
Two major transfers of heat take place to prevent tropical areas from overheating...

Horizontal heat transfers - heat is transferred away from the tropics, thus preventing the equator from becoming increasingly hotter and the poles colder. Winds (including jet streams) , hurricanes and depressions are responsible for 80% of this heat transfer ... and ocean currents for 20%

Vertical heat transfers - heat is also transferred vertically, thus preventing the Earth's surface from getting hotter and the atmosphere colder. This is achieved through radiation, conduction, convection and the transfer of latent heat.
Think: What are horizontal heat transfers and what are vertical heat transfers?

What is latent heat?

Why do winds blow?

Why does the atmosphere circulate?

	[image: image1.png]G- e geogoriie.org.uk (%1% [£ B
e Faveries | 75 @ -8 .
T ————— v Bv B O - Paee sy Tookr @ 7

MULTiPLE engiee

amz

Insolation Imbalances

by GeogOnline
Created on Friday 4 September 2003





	[image: image2.png]Insolation Imbalances - produced using the Multiple Choic i Explorer

G- e gogonlne.org.uk ¥ B [4][x 2B
i Favories | 4 @ - g .
| @ nsolton nbslsnces - roduced usng the Ml C. Zv B 0 @ - Page- safety- Tok- @-
ZSZ J o Xo 1s
What is the name of the lowest layer of the
atmosphere - where most 'weather' occurs?
Troposphere
Mesosphere
Stratosphere
Ionosphere
Done @ Internet - R -
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What is the boundary between the
troposphere and the stratosphere called?

Tropopause
Stratopause

Mesopause
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What height is the tropopause at the
equator?

About 24km
about 100km
About 8km

About 16km
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How does temperature usually change in the
troposphere?

It stays the same with height
It decreases with height

It increases with height
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What term is used if temperatue does not
decrease with height?

An infidel
An invasion
An inversion

An intrusion
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Heat and light from the sun is called - what?

insolation
isolation
insular

insulation
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What proportion of the insolation reaches
the ground directly?
24%
45%
65%
4%
Done @ Internet - R -
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What proportion of the insolation reaches
the earth's surface directly and diffusely.
1%
45%
4%
24%
Done @ Internet - R -
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Heat budget - at what latitude does
transition from heat surplus to heat deficit
5*
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What % of horizontal heat transfer is
undertaken by ocean currents (not winds).

80%
40%
60%

20%
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Vertical heat transfer is achieved through ...?

radiation
conduction
all of these

convection

ore @ et Ta - miow -






	[image: image13.png]Insolation Imbalances - produced using the Multiple nerator from ContentGenerator, - Wi Explorer.

GO ~ (21l wonieeersak BECE BB
e Faveries | 75 @ -8 .
{6 nslation Inbsances - poduced using the Ml C. BB O @ - e ety Tk @

29, Jo Xi1 /i

Vertical heat transfer is also assisted by
latent heat. What is latent heat?

Heat absorbed/released when a change of state occurs.
Temperature you can measure with a thermometer.

Heat that is moving like kinetic energy.

Dane.
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At what rate do temperatures usually fall in
the troposphere?

5*C/1000m (Saturated Adiabatic Lapse Rate)
6.4*C / 1000m (Environmental Lapse Rate)

10*C / 1000m (Dry Adiabatic Lapse Rate)

They don't fall they increase.
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The tropopause is an isothermal layer -
where temperatures ....

Fall with height
Increase with height

Do not change with height
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Which surface reflects most heat i.e. has the
highest albedo??

oceans
light coloured deserts
grasslands / deciduous forests

fresh snow

ore @ et
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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. Source: � HYPERLINK "http://www.physicalgeography.net/fundamentals/7b.html" �http://www.physicalgeography.net/fundamentals/7b.html�





Think: what does the red line show?





Think: what determines where the boundaries to different layers in the atmosphere occur.





Talk: tell your partner how temperature changes with height above the earth’s surface.





� INCLUDEPICTURE "http://www.geogonline.org.uk/images/g3a_3.gif" \* MERGEFORMATINET ���








� INCLUDEPICTURE "http://www.geogonline.org.uk/images/g3a_4.jpg" \* MERGEFORMATINET ���








Task: summarise the graph in 3 sentences: 
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