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Weather vs Climate
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WEATHER CLIMATE
SHORT-TERM STATE OF LONG-TERM PATTERN
THE ATMOSPHERE OF WEATHER

Rain

£

Days Years
Can change within Average weather over
minutes or hours many years in one
specific place

PRACTICE POINT:
Using the definitions of weather and climate above, explain which image shows
weather and which one shows climate and why.




Factors affecting climate:

EXPLAINING GLOBAL CLIMATES

The higher you are above sea level, the colder it is. The temperature falls by about 1°C every 100 meters. Many
Altitude areas in the Alps (a mountain range in Europe) are 40°C colder than the coastal areas because they are 4000m
high. This also explains why you can find snow on Mt Kilimanjaro which lies on the equator.

Prevailing wind is the most common wind direction.

* |If the prevailing wind direction is over water (sea/ocean), it brings rain.

* If the prevailing wind direction is over land, it brings dry air.

In the UK, the prevailing wind is from the SW, over the Atlantic Ocean = moist (wet) air which is why we have lots of

Prevailing
Wind

rain.

The temperature of water surrounding a country affects its temperature.

= |f there are warm ocean currents, the temperature will be warm.

* If there are cold ocean currents, the temperature will be cold.

In Britain we have warm ocean currents, which have travelled across the Atlantic Ocean from the Gulf of Mexico
where it is hot. This ocean current is called the North Atlantic Drift and it warms the coast of the UK.

Ocean
Currents

Latitude means how far a place is from the equator.

* Farfrom the equator (e.g. poles) itis very cold. This is because the earth
is curved = many of the sun’s rays bounce off the earth's surface.

Latitude Therefore there is indirect sunlight which shines at a low angle onto a
larger area.

= At the equator it is very hot. This is because there is direct sunlight SuA's Fays
which shines directly onto a small area = hot.

SUN'S rays

PRACTICE POINT:
Choose a factor affecting climate from the table above and explain it in your own words below. You can use
the KUA format to help you.

Types of Rainfall

1. The land is heated by the sun and the land
Convectional Rain warms up the air above.

2. Warm air expands and rises because it becomes
e less dense.

Sun heats the
land and the
air above

forming clouds

3. High in the atmosphere the warm air cools and
condenses to form clouds.

4. Eventually rain will fall to the ground from the
clouds.

5. This type of rainfall can be found in the South
East of England and tropical areas (e.g. the
Amazon rainforest).




PRACTICE POINT:

Explain the formation of convectional rainfall.

Relief Rainfall

Air cools and
air is forced condenses,
to rise over forming
high areas clouds

becomes drier

PRACTICE POINT:
Explain the formation of relief rainfall.

o e e

Prevailing winds bring warm, moist
air to the western British Isles.

Air is forced to rise over high areas.
Air cools and condenses.
Clouds form and it rains.

Air descends on the other side of the
mountain/ hill.

It warms up and therefore becomes
drier.

. This is known as the rain shadow




Low Pressure

Low pressure - Areas where air is rising, this air has a lot of moisture.

1. Warm air begins to rise.
2. It cools.
3. Condenses.
Sold Alr 4. Clouds form.
5. This creates low pressure,
known as a depression.
LOW\

PRACTICE POINT:
Explain the formation of low pressure areas.

Advantages/Disadvantages of Low Pressure Systems

[ Advantages of low pressure systems | Disadvantages of low pressure systems |
1. Can be beneficial for some activities 1. Damage to property due to high
such as fishing, surfing. winds.
2. The heavy rainfall can replenish 2. Fallen trees block roads.

reservoirs.
4. Can lead to flooding.

3. Provides precipitation for crops
during the summer. 6. High bridges closed, disrupting travel.

7. Less people taking days out in the
summer.

> 8. Stops construction on building sites
etc.




PRACTICE POINT:
Describe a knock-on impact of an advantage of low pressure systems, and one for a

disadvantage.

High Pressure

High pressure - Areas where air is sinking, this air has little moisture.

1. Cool air is dense.

2. It sinks.

3. As it sinks it warms.
Warm Alr 4. Clouds do not form.

5. This creates high pressure.

HIGH
]

PRACTICE POINT:
Categorise the impacts into advantages and disadvantages (write A for advantage, D for disadvantage)

The advantages and disadvantages of high pressure systems

Advantages of high pressure systems Disadvantages of high pressure systems

1. ley roads in the winter, can 2. Increase in summer clothing | 3. In some places it could lead to

lead to accidents, meaning sales, meaning . forest fires e g Spain and
Portugal, meaning. ..

4. QOutside construction will be 5. Sunny weather means more 6. In the winter the elderly can

able to work for longer, more day trips, meaning... be at risk of hyperthermia, due
consistent hours, even in the to the large drop in temperature,
winter, meaning. .. meaning. ..
7. High pressure is good for 8. Fog is common during the 9. Could lead to drought, which
those growing plants and for winter, which can lead to leads to hose pipe bans,

farmers, meaning. .. accidents, meaning... meaning. ..




UK Weather

Key terms:

= Tropical maritime — Wind from the south west brings wet weather, with warm
temperatures in the summer, but mild in the winter.

= Tropical continental — Wind from the south east brings dry weather with hot
temperatures in the summer, but mild in the winter.

= Polar continental — Wind from the north east brings dry weather with cold
temperatures in the summer, and often freezing conditions in the winter.

- Polar maritime — Wind from the north west brings wet weather with cold
temperatures.

= Winds - Wind can bring different weather conditions depending on where it comes
from.

1. Mild summers
2. Mild winters
3. Wet
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PRACTICE POINT:

Using the definitions of the air masses that contribute to UK weather, annotate the image
above with what types of weather will each air mass bring to the UK. Use the example for
polar maritime to help you.

Extreme Weather

Extreme weather- Weather that is
significantly different from the
usual pattern and can cause a risk
to life




Example: THE BEAST FROM THE EAST

Due to the shifting of the gulf stream cold air from Eastern Europe was able to travel east
to the UK. When the air left Siberia, Russia, it was around -50°C. By the time it reached the
UK it was just below freezing, though this was still cold for the time of year. The air mass
picked up water over the North Sea which resulted in heavy snowfall when it reached The
UK.

PRACTICE POINT:

Use the summary of the Beast from the East above to answer the following questions:
1. What direction did the weather come from?
2. What air mass was involved?
3. What weather did it cause in the UK?

THE BEST FROM THE EAST: Social and Economic Impacts

Social (© ®) Economic (£££)

PRACTICE POINT:

Use the figure to explain a social and an
economic impact and how it affected people
and money (knock-on impact).




Natural Causes of Climate Change

NATURAL CAUSES OF CLIMATE CHANGE

A sunspot is dark patch on the sun that appears from time to time. Every 11 years the
number of sunspots changes from very few to lots to very few again.

Lots of sunspots = warmer Very few sunspots = cooler

* During 1645-1715 there were very few sunspots. During this time, there was a very
cold period known as the “Little Ice Age’.

Volcani Violent volcanic eruptions blast lots of ash, gases (e.g. sulphur dioxide)

c and liquids into the atmosphere. Major volcanic eruptions lead to a brief
Activity period of global cooling. This is because the ash, gases and liquids can
block out the sun’s rays, reducing the temperature.

*  Pinatubo 1991 eruption = world temperatures fell by 0.5°C for a year.

Orbital Orbital change refers to changes in how the earth moves round the sun. It

Change affects how close the earth is to the sun and therefore how much energy we

get from the sun. When the earth is very close to the sun, it is warmer.

When the earth is further away from the sun, it is cooler.

*  Eccentricity: how the earth orbits the sun. Every 100,000 years the orbit
changes from circular to elliptical (egg-shaped). This affected how earth
is to the sun.

PRACTICE POINT:
Choose a natural cause of climate change from the table above and explain it in your own
words below. You can use the KUA format to help you.

Evidence of Climate Change

Tree Rings

Ice Cores Historical Sources

Scar from
forest fire

Figure 12 Va
climatic cond

ee rings, representing different

Figure 13 ‘A frost Fair on the Thames’
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Ice Cores

Ice cores drilled from Antarctica and Greenland contain trapped air bubbles that preserve ancient atmospheric
gases such as carbon dioxide and methane. Scientists also study isotopes in the ice to estimate past
temperatures and reconstruct climates from hundreds of thousands of years ago.

Tree Rings

Trees form one growth ring each year, with wider rings showing warm, wet conditions and narrower rings

showing colder, drier conditions. By analysing tree rings, scientists can identify how climate has changed
over long periods of time.

Historical Sources

Historical evidence such as paintings, diaries, newspapers and harvest records can provide clues about past
climate conditions. Although these records are less accurate than scientific evidence, they still help scientists
understand recent climate changes and unusual weather events.

PRACTICE POINT:

Highlight key terms from the three types of evidence of climate change content (blue box
above).

The Greenhouse Effect

The Greenhouse Effect - a natural process which heats the Earth

The Greenhouse Effect A) Humans produce greenhouse gases, which
‘ create a blanket around the earth.

Some solar radiation .
is reflected by the Some of the infrared radiation B) Sunlight travels to earth as shortwave
| Earth and the passes through the atmosphere. . L.
' @ atmosphere. Some is absorbed and re-emitted radiation.
o in all directions by greenhouse o
s Tholoslis The FecEfihls C) Sunlight bounces off the earth’s surface as
is to warm the Earth’s surface

Bl i [\ aostheic long-wave radiation. This reflected sunlight is
trapped in the earth’s atmosphere by the

greenhouse gases = earth heats up.

Infrared radiation

E) Some heat does manage to escape.
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PRACTICE POINT:

Explain how the natural process of the greenhouse effect works (try not to use the diagram
and information in the previous page!)

Human Causes leading to Enhanced Greenhouse Effect

|_How does human activity = greenhouse gases?
Methane Cows produce a methane when they fart, belch and poo. Methane is a GHG that traps longwave radiation
in the earth’s atmosphere.

Humans are to The world’s population is rising and countries are becoming more developed = there are more people and
blame because.... more families that have money to spend on food (e.g. meat) = rising demand for meat = more animals
farmed = more methane produced.

Carbon dioxide CO, is the GHG that people are most worried about. CO, adding to the atmosphere fastest.

co, # Fossil fuels (coal, gas, oil) are burnt to make energy = carbon dioxide is released into the atmosphere.
» Humans drive cars, which release carbon dioxide, nitrous oxide and methane into the atmosphere.

Humans are to Rising population and more developed countries = increased demand for electricity = more carbon dioxide

produced.

blame because...

Natural Human Enhanced
Greenhouse Effect Greenhouse Effect

More heat escapes
Less heat escapes

PRACTICE POINT:

Explain the difference between the
natural and human enhanced greenhouse
effect.
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Global Impacts of Climate Change

Temperature increases in the Himalayas
have occurred at three times the global
average. Their habitats in Nepal have shrunk
as trees grow higher up the mountains where
snow leopards used to live.

The growing season in western USA has
lengthened. This is because temperatures
have risen which allows for crops to be

Fresh water supplies
are decreasing in
China as people rely
on melting ice in the
Himalayas for drinking
Y water. As more of the .
The Tuareg tribe in Mali are forced to move to ice melts, less fresh s e e s A Tl

find food and water. In some places this has water is available for

caused conflict with other local communities. future generations.

PRACTICE POINT:
Create a flow chart showing how one of the global impacts above will create at least two
more (positive/negative) impacts.




UK Impacts of Climate Change
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A warmer, wetter climate could bring about benefits for British farmers in southern England as crops
that couldn’t previously be grown here are introduced such as maize, grapes and peaches. This means
farmers could benefit from increased income throughout the year.

The deadly heatwave of 2003
caused around 2,000 deaths.
when the temperature reached
38.5°C. This could be the norm
by 2040s. There are no policies
to heat-proof hospitals, schools
or homes.

Climate change is likely to
increase the price of food.
Extreme weather causes the
loss of crops and higher prices.
40% of food in the UK is
imported which means our food
supplies are also vulnerable to
droughts and floods as a result
of climate change around the

OPtymouth  SOUNCE: Envronmment Agsacy Sciencs Media Cectry.

B Potential extont of flooding In areas predicted to b at rlsk hOIIday In the UK

world. 1 Most ot sk rom tidal floadingg history offloding (Environment Agoncy)
@ At risk of serious flooding (Science Media Centre)

Flooding already causes £1bn in
damages every year but this
could increase in the future as
heavy rainfall causes flooding to
areas not currently at risk. Low
lying areas in the South East are
the most vulnerable with over
19 million homes at risk of
flooding.

As temperatures rise and
summers get longer the south
coast could feel more like the
Mediterranean. Tourism
industries could become more
profitable as more people

PRACTICE POINT: Using two colours identify the positives and negatives that climate

change will have in the UK.

Strategies to Reduce the Impacts of Climate Change

Alternative
energy
production:
Replacing
fossil fuels
with nuclear
energy power
and
renewable energy can help reduce climate change by
reducing greenhouse gas emissions from power stations. In
the UK, onshore and offshore wind farms are being built.
Houses are being fitted with solar panels and solar farms
are being built. In 2017, 27.9% of the UK’s electricity came
from renewables.

Although these alternative energy supplies are growing in
popularity, they are still not completely reliable and are
dependent upon the weather. They can also be costly to

Coping with rising
sea levels:

Sea levels are
predicted to rise by
82cm by 2100; this
will flood many
islands and coastal
places. Even the
capital city of the
UK, London, is at
risk.

Building physical barriers, flood embankments (levees) e.g. the
Thames Barrier, reduces the risk and holds back the water. In
poorer countries, houses are being built on raised ground, or
on stilts.
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set-up, meaning that this could stop developing countries
opting for these as a method of power. Furthermore, many
people in places like the UK complain about the visual
pollution and impact on habitats that both wind and solar
farms can have.

Barriers are expensive and countries with large coastlines may
not be able to fund such projects due to the scale.
Furthermore, the predictions may be incorrect.

Afforestation: Trees act as carbon
sinks (they remove more CO2 than
they produce) from the atmosphere
through photosynthesis. 1
They also release moisture, which - :
helps clouds to form. Clouds can reduce the amount of
incoming solar radiation to earth. Trees are a simple
technology in the fight against climate change and are
cheap to install. However, many argue that this method will
just encourage countries and people to keep using fossil
fuels. This means any benefits would be lost. Finally, the
current predictions in regards to the increased amount of
CO2, indicates that there would not be enough available
land to plant enough trees to even make a dent in reducing
the predict levels.

Managing the water supply

Dry areas are predicted to get drier,
leading to more water shortages so
people must use water more
efficiently. Adding water meters to
people’s homes could discourage them
from using lots of water.

Rainwater could be collected and wastewater recycled (grey
water) to make more clean water available. However, water
meters may not change usage in rich countries, as the cost
may not be a deterrent. Both have little impact if there is not
enough rain.

~v

International agreements: Climate J—
change is a global issue requiring global ‘ e
solutions. Governments are negotiating [ g\g/: ;
towards a more sustainable future. It W
requires all countries to agree to reduce

CO2 emissions, not just one or two.

The Paris Agreement (2015) was the first legally binding
global climate deal. It aims to limit global temperatures to
1.5°C above pre-industrial levels. It sets targets for
individual countries on how much they should limit their
CO2 emissions.

However, not all countries are committed to the plan. The
USA pulled out of the Paris Agreement, as they felt that the
restrictions placed on the US were much greater than
China. Donald Trump was worried that this would damage
business and therefore the US economy. Other countries,
have also expressed their concerns over the unfairness of
differing targets for different countries.

Carbon capture: Uses
technology to capture
CO2 that is produced by
burning fossil fuels in
electricity generation and
industrial processes. Once
captured, the CO2 is
compressed, piped and injected underground for long-term
storage in geological reservoirs. This can capture up to 90%
of the CO2 that would enter the atmosphere in electricity
generation and industrial processes. However, this is a very
expensive technology and encourages countries and people
to continue using fossil fuels. Furthermore, there are fears
that if the ground cracks then the stored carbon would be
released.

Changing agricultural systems:

Changing rainfall patterns and higher temperatures will affect
the productivity of existing systems. It may be necessary to
plant new crop types that are more suitable to the new
climate

"

conditions in an area e.g. soya, peaches and grapes may be
grown in southern England.

In some regions (e.g. along the Sahel) new drought resistant
crops will need to be introduced, to ensure that people in such
areas have a food supply.

The use of drought resistant crops could be very expensive,
pushing the price of food up. This could also lead to some
varieties of food no longer being available.

PRACTICE POINT: Read the text above and highlight key information. Then choose two
strategies and summarise them in your own words in the space below.
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https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwibvJfMiKzfAhUQnRoKHbGTBgcQjRx6BAgBEAU&url=https://enezablog.wordpress.com/2017/01/30/farmers-urged-to-plant-drought-resistant-crops/&psig=AOvVaw1p0MrHzgM68Zk5IfS481TY&ust=1545314836907497
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The location of the Middle East

— Z

North
Amolﬁ’tltd

Africa
America

The Middle East is located where the continents of Asia, Africa and
Europe meet. It incorporates a wide range of diverse countries,
cultures, resources and landscapes.

z»

0 200 km
4 =1
TURKEY
' @Tehvan
Lesanon STV . . Sa (NS
Golan Heights Raghide
b7 — - AN
GAZA ST | @ Ayt nl N
Canc® 0
by
€GYPT /' -
®hyadh W&“
SAUDI .
ARABIA Muscat
OMAN
YEMEN
eSanaa
262

Physical Geography of the Middle East

eThere are 2 main climate zones.
B Desert in the south on the Arabian

Peninsula and Mediterranean in the

North.

eThe arid, dry climate creates

problems with water scarcity making

countries water stressed.

*2 major plate boundaries have
shaped the Middle East.

eThe Arabian plate is moving away
from the African plate at a

Q 600 km
| — == — |

=

the Red Sea.

. The Arabian plate is moving north at a rate of 3cm a year,
colliding with the Eurasian plate at a destructive boundary.
Creating fold mountains in the north of the region.

constructive plate boundary, creating
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Human Geography of the Middle East D T
e Population of approx. 410million
e Uneven population distribution

e Explained by physical geography—deserts are sparsely populated ,
northern regions and Mediterranean coast more densely
populated.

e Majority of Middle East speak Arabic but several countries are not

Arabic including Turkey, Iran and Israel.

e Birthplace of 3 main religions Judaism, Christianity and Islam.

e|slam is the most practised religion in the region but varies by

country e.g. 70% Israel are Jewish. , /;y___‘ x»..\r,;,,
: 2 x people /sqkm [ W { B YEMEN
e Largest ethnic group are Arabs except in Israel, Turkey and Persian | o0 o | \ \\ m, -
Iran. B 25-100 Y o -
1-25 \ N

e Some ethnic groups eg Kurds have no country but big communities | | = o |
spread over the region.

Natural Resources in the Middle East
Arabian plate holds 48% of the world’s oil and 43% of gas reserves.
Oil is of major importance to economies in the region with up to 90% of

income in some countries, such as Saudi Arabia coming from oil.

Other countries rely on Middle Eastern oil— Over 50% of China’s crude
oil comes from the Middle East.

Drawback—countries are reliant on oil and they do not have diverse

economies.

Share of world oil reserves

for ocean but 570m years ago it rose up compression under the ocean

Reason The Arabian plate was once under an Years of sedimentation and
reserves due to tectonic movement. : created oil and gas reserves

PRACTICE POINT:

Use all the information on the Middle East and create ten questions (with answers)
below. Then practice by having others test you, or test your friends (and switch with their
questions too).

1.

2.
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10.




