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How do we measure distances on maps? 
Being able to measure the distance between two points on a map is very important. It allows you to work out what distance is in real life and will give you a good idea of how long your journey will take. 
Every OS map is printed with a scale bar that converts the distance you measure on a map (usually in centimetres or inches) into a real life distance (usually in kilometres or miles)

[image: ]
A quick way to measure distance is to count each square you cross on the map. On your OS map each grid square measures one kilometre from side to side and from top to bottom. 
If you go diagonally across a square, the distance will be a bit longer – about 1.5 km. 
Measuring in straight lines is sometimes called as the crow flies and can be useful over longer distances, for example, to find out how far one town or city is from another.
A method of measuring distance is to take a sheet of paper and place the corner of a straight edge on your starting point. 
Now, pivot the paper until the edge follows the route that you want to take.
 Every time the route disappears or moves away from the straight edge of your paper, make a small mark on the edge and pivot the paper so the edge is back on course. 
Repeat this process until you reach your destination. 
You should be left with a series of marks along the edge of your paper. You can now place the sheet against the scale bar on your map. 
The last mark you made will tell you the real distance you need to travel.
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1. Complete the scale 
100km _________cm
2. How far away is Cardiff from Bristol. 
3. If I am travelling from Southampton to London, what direction am I travelling in and how far? 
4. What is the distance between London and Norwich? 
5. What is the distance between Manchester and Dublin? 




[image: ]

6. This distance is 12 cm on the map.
How far is it between X and Y in real life?

Extra questions: 
Identify the human uses of this landscape
Describe the river – what course of the river is this? 
 




[image: ]
7. Identify the width of the valley between x and y. 
First measure the distance between x and y _________
Then measure how many cm is 1km on the scale
____________
Divide the distance by the scale 
____________

Answer ___________ 



[image: A map with black arrow and a black line

Description automatically generated with medium confidence][image: A white background with black text

Description automatically generated] 
Grid references
A grid of squares helps the map-reader to locate a place. The vertical lines are called eastings. They are numbered - the numbers increase to the east. The horizontal lines are called northings as the numbers increase in an northerly direction.
Things to remember:
· When you give a grid reference, always give the easting first: "Along the corridor and up the stairs".
[image: Example of an Ordnance Survey map grid with a four figure reference]Four-figure grid references can be used to pinpoint a location to within a square. To find the number of the square:

1. Start at the left-hand side of the map and go east until you get to the bottom-left-hand corner of the square you want. Write this number down.
2. Move north until you get to the bottom-left corner of the square you want. Look at the number of this grid line and add it to the two-digit number you already have. This is your four-figure grid reference.
In this case, the tourist information office is in grid square 4733.
[image: Example of an Ordnance Survey map grid with a six figure reference]
Sometimes it is necessary to be even more accurate. In this case you can imagine that each grid is divided into 100 tiny squares. The distance between one grid line and the next is divided into tenths.
1. First, find the four-figure grid reference but leave a space after the first two digits.
2. Estimate or measure how many tenths across the grid square your symbol lies. Write this number after the first two digits.
3. Next, estimate how many tenths up the grid square your symbol lies. Write this number after the last two digits.
4. You now have a six figure grid reference. In this instance, the tourist information office is located at 476334.
Line graphs

Line graphs show how data changes over time or space.
 The x-axis shows time or distance. 
A line chart could be used to show the changes in a country's employment structure over time. 
[image: A line graph showing the percentage of people working in primary, secondary, tertiary and quaternary industries.]This graph shows that in the post-industrial era approximately 11% of employed people work in primary industries, 31% in secondary industries, 54 % in tertiary industries and 4 per cent work in quaternary industries. Note how the total adds up to 100 per cent.
In the industrial period
1. What % of people work in the primary industry? 
2. What % of people work in the secondary industry? 
3. What % of people work in the tertiary industry? 
Check – does your total add up to 100? 

4. Calculate the increase in people working in the tertiary sector since 1800 (take 65% from 10%)
5. Calculate the increase in people working in quaternary since 2000.
6. Calculate the decrease of people working in the primary sector since 1800 AD 

[image: Graph with a line on it

Description automatically generated]
 Identify the year in which the amount of carbon dioxide in the atmosphere reached 400 parts per million (ppm).
[image: A group of black and white squares with numbers

Description automatically generated]

(ii) Calculate the amount by which carbon dioxide (ppm) increased between 1960 and 2020. (1) 
........................................................... ppm










Bar charts

Bar charts show grouped data as rectangular bars, eg the number of tourists visiting a resort each month. Divided bar charts split up each rectangular bar to break the information down further. A divided bar chart could be used to show the age breakdown of tourists visiting a resort. You can identify trends from bar charts such as the highest month of visits will be the highest bar. You can see trends on stack bar charts by subtracting from the total for example you can see that approximately 1000 1-18 year olds visited the resort in March. You are also able to calculate the range (subtracting the highest from the lowest) to show visitor numbers. 

[image: ]


1. Identify the month with the highest number of visitors
2. Identify the month with the lowest number of visitors
3. Calculate the range of visits. 
4. How many visits of people age 40-59 happened in April? 
5. Identify the total number of visits of people aged 19-39 in August. 

[image: A graph with different colored squares
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[image: A graph with red and black text
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[image: A graph with blue and orange bars
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[image: A graph with numbers and lines
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[image: A screenshot of a graph
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Population pyramids 

Population pyramids are bar charts that show how many people of different ages are living in a place or country. Population pyramids show the bars arranged sideways, rather than upwards. The x-axis shows the number of people, the y-axis shows their ages. The bars on the left show the number of males and the bars on the right show the number of females. The wider the pyramid, the more people there are at the age (mode). The narrower the base of the pyramid, the lower the birth rate. 

This pyramid is using absolute figures but population pyramids can also use percentage figures on the x-axis.

[image: Population pyramid showing the number of people, their ages, number of males and number of females.]

1. Identify the modal age.  

a) 25 to 29 
b) 10 to 14
c) 30 to 39

2. Is the birth rate high or low? 
3. Calculate the total number of babies below 4 years. 









Climate graphs

Bar charts and line graphs can be combined together. Climate graphs are an example of this. The x-axis shows the months of the year and there are two y-axes to show average temperature and total rainfall. The temperature is shown as a green line and the rainfall as bars.

Discrete bar graphs are required when the data to be presented is not continuous. Therefore discrete bar graphs will always have gaps (of equal distance) between them.

When reading climate graphs there are five readings which are standard:
· maximum temperature = the highest temperature recorded
· minimum temperature = the lowest temperature recorded
· range of temperature = the difference between the max and min
· total annual rainfall = total of the 12 months
· rainfall pattern = the variation throughout the year
Interpreting climate graphs

You may need to look at the information in a graph and describe the area's climate.
Look for patterns in the temperature data.
· Is the temperature the same all year round? If it is different, how many seasons does the location experience?
· Which season is the warmest? Is it warm (10 to 20°C), hot (20 to 30°C) or very hot (above 30°C)?
· Which season is the coolest? Is it mild (0 to 10°C), cold (-10 to 0°C) or very cold (below -10°C)?
· What is the range of temperature? (Subtract the minimum temperature from the maximum temperature).
Look for patterns in the rainfall data.
· Does the rainfall occur all year round?
· What is the pattern of the rainfall? Check which season(s) is/are drier or wetter than others.
· What is the total annual rainfall? Add each month's total together to get the annual total.
· Then put the rainfall and temperature information together - what does it tell you about this area?
Describe the patterns in temperature and rainfall, including how they relate to each other. You now have a description of the climate.
Now look again at the climate graph. What can you deduce about the climate?

[image: A climate graph which combines a bar chart and a line graph.]
1. The UK's average temperature peaks in 

_____________ and August at 23°C. 


2. Rainfall happens all year round, peaking 

in October at __________mm






Pie charts
Pie charts show percentages as a circle, divided into segments. A pie chart could be used to show how students travel to school. Each piece of data is shown as a proportion of 360, because there are 360 degrees in a circle. If 25 out of 100 students travel to school by car, the angle is worked out using the calculation: (25 ÷ 100) × 360 = 90 degrees.

[image: A pie chart showing the most common ways pupils travel to school.]The pie chart shows that 41 per cent of pupils travel by bus, 25 per cent by car, 21 per cent walk, 11 per cent cycle and 2 per cent travel in a taxi. 

1. Identify the most common mode of transport
2. Calculate the total percentage of people travelling sustainably. 
3. If 100 people are studied. Calculate the total NUMBER  of people who walk or cycle to school? 
4. If 200 people were studied, calculate the total number of people who use cars or taxis as a mode of transport. 



[image: ][image: A white background with black text
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[image: A graph of a pie chart

Description automatically generated][image: A graph with a circle and text
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Hydrographs

A hydrograph shows two graphs - rainfall (in bars) and discharge (in a line).
[image: A hydrograph showing two graphs - bar and line.]
  Interpreting a hydrograph

The peak rainfall is the time of highest rainfall. The peak discharge (the time when the river reaches its highest flow) is later because it takes time for the water to find its way to the river (lag time). The normal (base) flow of the river starts to rise (rising limb) when run-off, ground and soil water reaches the river. Rock type, vegetation, slope and situation (for example, is this an urban river?) affect the steepness of this limb. The falling limb shows that water is still reaching the river but in decreasing amounts. The run-off/discharge of the river is measured in cumecs - this stands for cubic metres per second. Precipitation is measured in mm - this stands for millimetres.

Peak discharge was 45 cumecs, peak rainfall was 50 mm, lag time was nearly 10 hours. The storm lasted just over 4 hours

1. What time did the river return to normal base flow? 
2. What was the discharge of the river when peak rainfall was reached? 
3. Identify the range of discharge (highest discharge in cumecs subtracted from lowest discharge in cumecs) 









Scatter graphs
Scatter graphs show relationships between two sets of data. Points are located using the x and y-axis. Sometimes these points are arranged in a pattern. A scatter graph could be used to show how literacy is related to gross domestic product (GDP).
[image: A scatter graph  showing how literacy is related to gross domestic product (GDP).]
A line of best fit helps to show correlations, or patterns within the data. The line of best fit runs through the middle of points on the graph, ideally with an equal number of points on either side of the line.
· A strong correlation is when the points are very close to the line of best fit.
· A weak correlation is when the points are far away from the line of best fit.
· A positive correlation is when an increase in one factor causes an increase in another - the line of best fit goes from the bottom left to the top right.
· A negative correlation is when an increase in one factor causes a decrease in another - the line of best fit goes from the top left to the bottom right.




1. Identify the corelation 
2. Describe the pattern
3. What is the literacy rate of Mali? 
4. Identify the countries with the highest literacy rate (3) 
5. Identify three countries with the lowest literacy rate. 
6. Why is this not a strong corelation? 
7. Explain why Peru is an anomaly. 

[image: A graph with lines and points

Description automatically generated with medium confidence]
An anomaly is something that is different to what is expected.
Identify the anomaly
________________________________










Proportional symbols

Proportional symbols can be added to maps or graphs to show information about different places. This graph plots life expectancy against income for each country. It also shows population size. Each country is shown as a circle, where the size of the circle is proportional to the population of the country, ie the bigger the circle, the bigger the population of that country. These work similar to trade or flow line graphs in which the thickness of the line corresponds to a higher frequency, this is usually shown on a scale.
[image: ]
A proportional symbol graph can use shapes to show comparisons between data points, eg population size of countries plotted on a graph of life expectancy vs GDP per capita

1. Describe the relationship
2. What is the GDP of country A 
3. What is the life expectancy of country A
4. Describe the population of country A.








Pictograms

Pictograms are like bar charts, but they use small pictures or icons to show data instead of bars. Pictograms could be used to show the weather conditions experienced in a particular place.
[image: A weather pictogram using weather symbols to show data.]
A pictogram uses symbols to stand in for data, eg in a weather pictogram a full symbol means that kind of weather happened for two days. Half a sun symbol would mean "One day of sunshine"


1. Calculate the number of days with sunshine

2. Calculate the number of cloudy days


3. What is the most common weather in this place? 















Percentages
[image: A black text on a white background

Description automatically generated]
[image: A screenshot of a computer

Description automatically generated]
Percentage change 
Calculating the percentage increase between two figures is achieved by:
· calculate the difference between the two numbers
· divide the increase (difference) by the first number
· multiply the answer by 100.
[image: A graph of population growth

Description automatically generated with medium confidence]
[image: A screenshot of a graph
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[image: A screenshot of a graph
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[image: A white background with black text
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Percentage decrease
[image: A screenshot of a computer
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Mean 
Add all of the numbers together and divide by the total 

[image: A screenshot of a graph
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[image: A table with numbers and text
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[image: A white background with black text
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Median 
The middle number when they are all in chronological order
If you have two middle numbers you divide them by 2 to give your median. 
[image: A screenshot of a data sheet

Description automatically generated]
(i) Identify the median deprivation score. (1)
[image: A screenshot of a test
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[image: A white background with black text
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Mode 
The most common number in a set of data. 
[image: A graph of a number of people
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[image: A white background with black text
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Range
The difference between the highest and lowest number 
[image: A graph of a number of people
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[image: A white background with black text
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Interquartile range

We know that for a set of ordered numbers, the median Q2, is the middle number which divides the data into two halves.
Similarly, the lower quartile Q2 divides the bottom half of the data into two halves, and the upper quartile Q3 also divides the upper half of the data into two halves.

The interquartile range is the difference between the upper quartile and lower quartile.
To calculate the interquartile range (IQR):
[image: ]

[image: A screenshot of a data sheet
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[image: A white background with black text
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[image: A table of numbers and a number of locations

Description automatically generated with medium confidence]
[image: A white background with black text
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Ratio 
Is the number of one part compared to the number of one or more other parts. A ratio of an amount it can be similfied. E.g. If it’s 200:100 it could be simplified to 2:1

Ratios can be used to divide a quantity into parts or show how many times bigger something is.
To calculate this follow these 3 steps:
1. Find the total number of parts by adding the parts in each share.
2. Divide the amount by this total to find what 1 part is worth.
3. Multiply 1 part by the number of parts in each share to find each share.

[image: A comparison of houses with text
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[image: A close-up of a check
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[image: A map of the world
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Calculate
This is adding 
[image: A table with numbers and a number of visitors

Description automatically generated] [image: A screenshot of a document
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[image: A close-up of a white background
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Calculate the ‘difference’ 
This is subtraction. 
[image: A screenshot of a graph

Description automatically generated]
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1. Copy out and complete this table

Town Direction | Distance of Aberdeen
from in kms
Sheffield

Aberdeen
Glasgow
Edinburgh
Newcastle
Leeds
Manchester
Belfast
Dublin ) o Lesds
Birmingham Manchestere (3)
Norwich
Cardiff @ Birmingham
Bristol
London

Cardiff
Southampton 7  London

® Bristol
Plymouth o, Southampton /
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2. Use an atlas to measure the distance between Sheffield
and 10 other towns. Write this information in your book.
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Figure.
An upland landscape in the Lake District, England
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SECTIONA
‘The Changing Landscapes of the UK

Heights 1 metre = 32808 feet km
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Q2.
Study Figure 1 in the Resource Booklet.

(i) Calculate the distance along the line between X and Y.
‘You must show your working in the space below.

Answer to one decimal place.
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Study Figure 1, which shows changing levels of carbon dioxide in the atmosphere between 1960
and 2020.
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Economic Impacts of Athabascan Tar Sands
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I Energy Production M Staterunservices Ml Commercial services

Figure 7
Economic activities in Alberta - % contribution to the economy in 2014

Note: The oil industry and its supporters claim that 500 000 jobs in Canada (largely
Alberta) depend directly or indirectly on oil and that this could rise to as many as 800 000
by 2025. Opponents of tar sand exploitation estimate the figure to be much lower at
about 100 000 and point out that future growth is far from certain.
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Q3.

Study Figure 7 which shows the percentage contribution of various economic activities to
Alberta's economy.

Calculate the percentage of Alberta's wealth comes from energy production
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(i) Study Figure 6b in the Resource Booklet.

Calculate the number of major hurricanes affecting the USA in 2016.





image20.png
‘Study Figure 5 which shows the share of total national wealth earned by five income groups from
the poorest 20% t the rchest 20% of the population in India and Zambia
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Study Figure 8 which shows variations in the type of employment for countries at different levels.
of development.
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Calculate the difference between the percentage (%) employed in the formal sector in
developed and developing countries using Figure 8.
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Study Figure 2b below.
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Figure 2b
(i) Complete Figure 2b by plotting the data below.
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Tropical rainforests provide goods and services for people, but are also under threat.

Study Figure 7d below.

‘The amount of land lost to deforestation in 1995 was 29 059 k.

1n 2015 the amount of land lost to deforestation had fallen by 80%.

Figure 7d

Information about deforestation in Bra:

(i) Calculate the amount of land lost to deforestation in 2015.
Answer to one decimal place.

You must show your working in the space below.
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Landusein Delhiin 2016
Highly urban Highly rural
Total population: 191 millon

Key facts about Delhi (2016)

+Total population: 19.1 millon

+1n 2016 Delhi was declared the ity with the world worst i pollution.
+52% of Delhi's population live n slums.

~Dekhi produces 9,000 tonnes of sold waste per day.

Figure b
(i) Calculate the percentage population increase of Delhi from 1991 to 2016.

Answer to one decimal place. Show your working.
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Study Figure 3 which shows the amount of Foreign Direct Investment (FDI) in £
regions of the UK for 2015 and 2019.

Region FDI £ billion | FDI £ billion in
in 2015 2019
London 416 661
South East England 19 197
Scotland 78 85
East of England 52 80
North West England 7 74
All other regions 289 460
TOTAL FDI 1,024 1,557

Figure 3
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(ii) Calculate the percentage (%) increase in the FDI into the London region
Answer to one decimal place.

You must show your working in the space below.

Answer ..
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(ii) Calculate the percentage increase in FDI in China between 2000 and 2014.
Answer to one decimal place.

Show your working.
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11900 Indonesiahad an estimated topical rainforet cover of 170 millon hectares.
By 2000, deforestation had reduced thi forest cover to 100 milion hectares.

Reasons for this deforestation included:
+ Rising demand for goods such as medicines and timber
+ Uncertainty about who owns the land
Poltca cormuption
Population growth
Conflcts between local communities and large companies.
« Mining for gold
- Oil paim plantations
Figure 7c
Information about deforestation in Indonesia
(i) Calculate the percentage decrease in the estimated forest cover in Indonesia between 1900
and 2000,
Answer to one decimal place.
‘You must show your working in the space below.
@
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Figure 7
Populations and population growth rate of the world's largest megacities.

(i) Calculate the mean % population growth between 2011 and 2025 in South American
megacities.

Answer to one decimal place.

‘Show your working.
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Country GNI per capita (US$)  Life expectancy (years)

Belarus 18,546 748

Hungary 31,326 769

Italy 42,776 835

Romania 29,497 76.1

Singapore 88,155 836

Switzerland 69,394 838
Figure 2c

Information about Gross National Income (GNI) per capita and life expectancy
for selected countries in 2020
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Study Figure 2¢ in the Resource Booklet.
(i) Calculate the mean life expectancy for the countries shown on Figure 2c.
Write your answer to one decimal place.

You must show your working in the space below.

years
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Location Census Area Code Deprivation Score

1 Norwich 012D 3
2 Norwich 011G 14
3 Norwich 006E 58
4 Norwich 013F a2
5 Norwich 007E 53
6 Norwich 014A 28
7 Norwich 004C 37
8 Norwich 0038 16
9 Norwich 014D 18
10 Norwich 005D 22
n Norwich 012C 5
12 Norwich 011A 5

Note - higher deprivation scores indicate more deprived areas
Figure 3b

Data on census areas and deprivation scores for selected areas in Norwich, 2015
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Q9.
Study Figure 4b in the Resource Booklet.

(i) Identify the median deprivation score.

A 130
B 18.0

c 215

0o o oo

D 275
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Location Census Area Code Deprivation Score

1 North Norfolk 004B 8
2 North Norfolk 010A 32
3 North Norfolk 003A a2
4 North Norfolk 011E 25
5 North Norfolk 0018 18
6 North Norfolk 0098 29
7 North Norfolk 0028 26
8 North Norfolk 0138 33
9 North Norfolk 010H 17
10 North Norfolk 0118 13
n North Norfolk 010E 13
12 North Norfolk 001C 9

Note - higher deprivation scores indicate more deprived areas

Figure 4b

Data on census areas and deprivation scores for
selected rural areas in North Norfolk, 2015
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(source: from: Office for National Statitics. © Crown copyright 2015 )
Figure 5d
Net migration for the UK, 1995 to 2013.
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(i) Study Figure 5d in the Resource Booklet. Identify the modal class for net migration between
1995 and 2013.
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) Calculate interquartile range of the deprivation score.

Show your working.
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Calculate interquartile range of the deprivation score.

Show your working.





image54.png
House inside Lake District House 10km outside Lake
National Park District National Park

P N

1.25 .
— —

—_

Figure 5d

Ratio of average house prices inside and
10km outside the Lake District National Park
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Q4.
Study Figure 5d in the Resource Booklet.
The average house price 10km outside the Lake District National Park is £200 000.

Calculate the average price of a house inside the Lake District National Park.
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Figure7b
Projected megacitiesn 2025

(i) For 2025, calculate the ratio of the population of Istanbul to that of Tokyo.

@





image57.png
(== NPT e e
cyclone. (USS billions)
rcmetatia | ot/ ush s 1300
Tohoonan | gohEnta B a0
Fguez

Selected data for two tropical cyclones

(i) Calculate the ratio of the number of deaths between the two tropical cyclones.
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§ s e et Frer
National Park Area (km?) dorperyear | RIS

The Broads 303 16 568
Dartmoor 953 3 m
Exmoor 694 2 81

Lake District 2292 24 1146

New Forest 570 14 123
Northumberland 1048 17 190
North York Moors 1434 n 538

Peak District 1437 12 541
South Downs 1624 39 332
Yorkshire Dales 1769 13 400

(Source: http://www.nationalparks gov.uk/learningabout/whatisanationalpark/factsandfigures)

Figure 5a

Information about the ten National Parks in England, 2014





image59.png
Yorkshire Dales and Lake District National Parks to be extended

In August 2016, the Yorkshire Dales and Lake District National Parks are to be
extended by over 300 kmz.

The move will see the Yorkshire Dales National Park (YDNP) grow by 24% and Lake
District National Park (LDNP) by 3%.

Itis hoped the extension will boost rural tourism in the areas and add to the
£4billion already generated by visitors to these parks.

Some negative impacts of the extension are:
- farmers and landowners views are ignored

- planning restrictions on farmers and landowners converting buildings and
land for leisure and tourism

- local residents worried about increased number of visitors to the enlarged
National Park.
(Source: BBC News and The Westmorland Gazette)
Figure 5b

Newspaper article about future developments in two National Parks
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Q5.
Study Figures 5a and 5b in the Resource Booklet.

Calculate the area of the Yorkshire Dales National Park following its extension in August 2016.
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Figure 2a

(i) Calculate the difference between the number of passengers using Beijing Capital and London
Heathrow.

1)





