
Context
Maps are of fundamental importance in planning the 
construction of buildings, roads and other infrastructural 
developments. Maps not only indicate the scale of individual 
constructions but also their relationship to existing structures 
and the local environment. In fact, planning applications are  
of little value without appropriate maps.
In recent decades unusually severe weather events have been 
attributed to increases in the amount of various greenhouse 
gases in the atmosphere, particularly carbon dioxide, methane 
and nitrous oxide. The resultant flooding and storm surges 
have highlighted the need for more careful planning and risk 
assessment which take account of changing conditions.

Development of maps
A map shows how objects in the environment are related spatially. It is  
a graphical representation but is generally not what would normally be 
called a picture. It is a kind of model of the world or of a part of it in which 
standard symbols are used to represent items such as mountains, towns, 
roads, rivers etc.

Maps have been in use for at least 4000 years, and possibly 8000 years. 
The early maps were based on incomplete and inaccurate information 
and often included fictitious or mythical details.

By around 500 BC Greek cartographers were using more mathematical 
methods; the word ‘geometry’ in fact refers to measurement of the land 
(geo ‘land’ or ‘earth’;  metron  ‘measurement’).

Eratosthenes (275–195 BC) noted that there was a 7.2 degree difference 
(i.e. one 50th of a circle) in the angle of the Sun at Alexandria and at 
Syene (Aswan) about 800 km to the south. From that he calculated the 
size of the Earth to better than 99% accuracy. In his books (On the 
Measurement of the Earth and Geographica) he introduced the use of 
meridians (lines of longitude, from pole to pole) which indicate the 
angular distance east or west, and ‘parallels’ (lines of latitude) showing 
the angular distance north or south of the equator.

Claudius Ptolemy (90–168 AD) produced a map of the known (Greco-
Roman) world in eight volumes (Geographia) complete with an index of 
place names and their coordinates. Such books included not only maps 
but also descriptions of different places, peoples and customs and were 
of great value to travellers, explorers, traders and rulers. Kings and 
emperors needed them in planning communication, administration, 
taxes, security and indeed further expansion and so they typically 
commissioned teams of cartographers to produce or update maps of 
their realm and beyond. 

The construction of bridges and elevated aqueducts in Roman times 
required very precise surveying. Many of these structures are still 
standing today, more than two thousand years later.

Basic mathematical methods
The following procedure can be used to measure the distance to a visible 
landmark such as a hill or a spire. From your present position (A) set up  
a baseline perpendicular to the direction to the landmark (L). Mark a point 
B on the baseline a suitable distance from A (e.g. 100 m). Measure the 
angle ABL (β). The distance from A to L is then 100 Tan (β ), assuming 
the baseline is 100 metres. 

If the baseline is not perpendicular to AL then measure the angles BAL 
as well as ABL (α and β). The distance from A to L is then 100.Sin (β)/Sin 
(180 − α − β). From one baseline many points and distances can be 
found. Any pair of measured points can then be used to define baselines 
for further measurement.  

The angles could be measured roughly using a protractor but a 
theodolite would give far more accurate readings. This process is  
called triangulation.

Modern mapping technology
Today’s surveying instruments combine the operation of a theodolite with 
laser range measurement and inbuilt computers. They not only 
measure the distance and direction to remote objects but calculate their 
coordinates, their relative elevation and the distance between them. 
They are referred to as total stations.

Airborne lidar systems are used to map more extensive areas, each 
pass covering a strip about 500 m wide. Laser pulses, at over 1 kHz, are 
emitted and the time of return of each pulse is used to compute the 
vertical distance. The measurements, combined with GPS data, are used 
to generate 3-D representations of the landscape that can be viewed 
from various angles. With this technology hundreds of square kilometres 
can be mapped in a single day. 

Find this and other lessons on www.sta.ie

Ordnance Survey Ireland (OSi) is the national mapping 
agency of the Republic of Ireland. It produces and sells a 
very comprehensive range of urban, rural, tourist and 
leisure maps at a variety of scales in digital and printed 
form. OSi also produces aerial photographs and digital 
terrain models.

Customers include:

• Individual members of the public
• Tourists
• Schools
• The construction industry
• Architects
• Engineers
• Property and legal firms
• Government Departments and local authorities.

Annual revenues amount to €22 million.

OSi also licences data for a wide range of computer based 
applications such as Computer Aided Design (CAD) and 
Geographic Information Systems (GIS).

OSi products are state of the art, produced using the most  
up to date technology to international standards and, 
consequently, the company is a leader in the Irish 
geographic information market.

OSi owns a network of 25 GNSS (Global Navigation 
Satellite Systems) stations around Ireland, continuously 
recording and streaming data from satellites back to the 
agency’s centre in the Phoenix Park in Dublin. That 
information is then processed in real time. In all, OSi stores 
a total of some 640 terabytes in 30 separate databases. 
OSi has significant experience in data management and 
database management.

All products are available directly from the OSi shop  
(+353 1 802 5300) at the OSi headquarters in the Phoenix 
Park (near Castleknock Gate) through its online shop and 
through a national network of retail outlets.

For more information see www.osi.ie

Of course, these systems generate immense amounts of data which must 
be stored in a database that can be readily interrogated. Although the 
database used by OSi, called Prime 2, may be the largest one in the 
country, it does not store maps; it stores the data that is used to generate 
maps as they are required.

Mapping and flooding risks
Contour lines are commonly used on maps to indicate points that have 
the same elevation, i.e. the same height above sea level. Colours may 
also be added to indicate areas in the same range of elevation such as 
100 m to 200 m. However, a difference in elevation of even one metre 
can be very significant in low lying areas or near flood plains. In order to 
identify possible flooding more detailed maps are needed showing 
different levels within a few metres of normal water levels. Maps can be 
generated from the OSi database to show the extent of likely flooding 
resulting from specified water levels. Such information assists local 
authorities in deciding the best ways to limit flooding, improve drainage 
and plan new housing developments.

Other planning requirements
Maps play an essential role in the planning of new roads, housing 
estates, shopping centres etc. For example, in deciding the location of 
schools, account should be taken of catchment areas, public transport, 
traffic noise, road safety, parking and pick-up areas as well as flood risks. 

Planning on a wider scale (e.g. town planning) which typically makes 
provision for industrial development, open space and recreational 
facilities, protection of the environment as well as transport infrastructure 
also relies on accurate mapping to be successful.  

National large scale infrastructure requires more careful planning and 
nowadays the relevant authorities endeavour to take account of possible 
impacts on local communities. Such infrastructure includes: 

• Motorways

• National rail lines

• Suburban light rail

• The national electricity network

• Wind farms

• Gas pipelines

• Water supplies.

Maps not only form an important part of the planning process but also 
help to communicate such plans to the general public.

What can be done?
All human activity involves some level of hazard. Careful planning 
followed by correct implementation will help us:

1. avoid hazards, where possible,

2. reduce risks of injury where hazards are unavoidable and

3. take action to reduce the effects of various hazards.
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Syllabus references
The main syllabus references for the lesson are:

Leaving Certificate Geography
• Human interaction (section 1.7): Human activities can impact on the 

operation of surface processes
• River processes and the impact of hydro-electric dams, canalisation 

and flood control measures
• Coastal processes and the impact of recreational pressures, coastal 

defence work, conservation and management measures (p. 12)
• Map and aerial photography interpretation: coordinate systems, grid 

references, scale, distance, direction, altitude and slope; symbol 
recognition (p. 20)

• The use of aerial photographs, census material and maps in the 
study of urban sprawl (p. 20)

Science and Technology in Action is also widely used  
by Transition Year classes. 

Student Activities

1. Group activity: Identify climate related problems experienced 
in your locality (floods, flash floods, storm damage, ice/snow, 
drowning, heat stroke and sunburn). Identify places at risk and 
research what action is being, and should be, undertaken.

2. Survey: Draw up a questionnaire on attitudes to climate change 
(Is it happening? Is it man made? Can we resolve it? What am I 
doing about it? etc.) and use it to collect data on attitudes of 
people, both young and old, to the issue. 

3. Make a simple surveying instrument: 
Materials: a metre stick, a short transparent plastic ruler  
(e.g. 15 cm), adhesive bud. 
Attach the plastic ruler to the end of the metre stick as shown. 
This can now be used to find the distance to an object of known 
size or the size of an object at a known distance. 

View a distant object (e.g. a car or building) along the metre 
stick. Locate one side of it at the zero on the plastic ruler and 
then record distance along the ruler to the other side of the 
object, e.g. 12 mm. If the object is, say, 3 m in length then the 
distance (x) can be found from: 12 /1000 = 3/x.  

Did You Know?

GPS and Total Stations
• GPS (the US Global Positioning System) is a satellite-based 

navigation system that can be used in mapping large areas. 
Using GPS positions can be determined to the nearest 
centimetre. Resolution may be improved if the points whose 
position is known more accurately (‘waypoints’) are used to 
calibrate the GPS equipment.

• For more accurate measurement (e.g  building construction, 
engineering projects such as bridges, tunnels, archaeological 
excavations etc.) ‘total stations’ are used. A total station can be 
regarded as a theodolite with added features such as electronic 
data recording and display, electro-optical distance 
measurement (EDM) and enhanced computing and 
communications capabilities. A modern total station can 
measure distance to an accuracy of 2 or 3 millimetres per 
kilometre, and angles to within half an arc second.  
(One arc second is 1/3600th of a degree.)

Biographical Notes

Jesse Ramsden (1735 – 1800) 
Jesse Ramsden, son of an innkeeper, was born  
in Salterhebble, Yorkshire. For three years  
(age 9 to 12) he went to school in Halifax.  
He then went to live with his uncle for four years 
and studied mathematics. He worked for four  
years as an apprentice cloth maker. At the age  
of twenty one he began his apprenticeship with  
a mathematical instrument maker. After six years 
he set up his own business and was regarded  
as a most skilful instrument designer and maker  
of astronomical, navigational and surveying equipment.  
(Image credit: Wikipedia)

He shared his interest with another instrument maker, John Dollard and 
in 1766 he married John’s daughter Sarah. Only one of their four 
children survived to adulthood. 

Jesse Ramsden designed and built a machine with which a circle could 
be divided not just to the nearest degree but to better than a thousandth 
of a degree and with repeatable accuracy. This made it possible to 
construct very accurate theodolites.

Learning Outcomes
On completion of this lesson, students should be able to: 

• Discuss the importance of mapping in planning (urban, rural, 
flood protection...) 

• Outline the basic principles of surveying (setting a baseline, 
identifying landmarks, measuring angles, recording data, 
calculating distances...)

• Outline how information technology has contributed to advances 
in mapping (total stations, GPS, lidar, data processing)

• Discuss the implications of rising global temperatures and what 
might be done to minimise the effects.

General Learning Points 
These are additional relevant points which are used to extend 
knowledge and facilitate discussion.

• Maps have been in use for thousands of years and have played 
an important role in planning at both local and regional levels.

• The principles of mathematical surveying and the use of 
coordinates in maps were well established about 2000 years ago.  

• Modern total stations combine many functions in one portable 
instrument: theodolite, electronic distance meter, GPS, 
coordinate measurement and data storage.

• With the use of airborne lidar systems hundreds of square 
kilometres can be mapped in a single day.

• The likely consequences of rising global temperatures have 
serious implications for planning in low-lying or flood prone 
areas. Modern mapping technology enables planners to 
visualise the extent of possible flooding.  

True/False Questions

a) The first maps were made around 150 BC. T F
b) The process of calculating distances by measuring  

angles from a fixed baseline is called triangulation.  T F
c) The study and process of making maps is called  

cartography. T F
d) Lines on the globe from pole to pole are called lines of  

latitude. T F
e) Lines of longitude are also known as meridians. T F
f) Airborne lidar technology uses sound waves to map large  

areas. T F
g) A theodolite is an instrument used in surveying to  

measure angles. T F
h) The largest greenhouse gas contributor is methane. T F
i) As new data are acquired maps can be automatically  

updated.  T F
j) Modern ‘total stations’ included laser range measurement.  T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms?  
Revising terminology is a powerful aid to recall and retention.

contour , coordinates, database , elevation, GPS, graphical, 
greenhouse gases, infrastructure, kHz, laser range measurement, 
latitude, lidar, longitude, meridians, parallels, Prime 2, spatially, 
theodolite, total station, triangulation 

Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 
Leaving Certificate Geography (HL) 2013, Q. 10

Urban Growth: Fastest growing towns in Ireland

Town Region Population  
2006

Population  
2011

% 
Change

Saggart South Dublin 868 2,144 147

Courtown Harbour Wexford 1,421 2,857 X

Newcastle South Dublin 1,506 2,659 77

Carrigtwohill Cork 2,782 4,551 64

Ballymahon Longford 963 1,563 62

Examine the table above and answer the following questions.

(i)  Calculate the increase in the total population of Newcastle, 
between 2006 and 2011.

(ii)  Calculate X, the percentage change in Courtown Harbour’s 
population, between 2006 and 2011.

(iii)  State two reasons for the rapid growth of towns in South Dublin, 
between 2006 and 2011.

(iv)  Explain briefly one problem caused by the rapid growth of Irish 
towns.

(v)  Explain briefly one reason why the Census of Population is 
important for urban planning.

Leaving Certificate Geography (OL) 2007, Q. 12 (ii), (iii)

(ii)  State one reason why farming might be popular in the floodplain 
of a river valley.

(iii)  State one reason why farming might not be popular in the 
floodplain of a river valley.

Leaving Certificate Geography (OL) 2007, Q. 3 C

Discuss how one of the following could impact on the landscape:

• Deforestation
• Coastal management
• Flood control

Leaving Certificate Geography (HL) 2013, Q. 12 C

Discuss two issues facing cities in the future in the developed world.

Leaving Certificate Geography (HL) 2009, Q. 12 C 

With reference to one example you have studied, describe and 
explain changing land-use in urban areas.
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(i)  Calculate the increase in the total population of Newcastle, 
between 2006 and 2011.

(ii)  Calculate X, the percentage change in Courtown Harbour’s 
population, between 2006 and 2011.

(iii)  State two reasons for the rapid growth of towns in South Dublin, 
between 2006 and 2011.

(iv)  Explain briefly one problem caused by the rapid growth of Irish 
towns.

(v)  Explain briefly one reason why the Census of Population is 
important for urban planning.

Leaving Certificate Geography (OL) 2007, Q. 12 (ii), (iii)

(ii)  State one reason why farming might be popular in the floodplain 
of a river valley.

(iii)  State one reason why farming might not be popular in the 
floodplain of a river valley.

Leaving Certificate Geography (OL) 2007, Q. 3 C

Discuss how one of the following could impact on the landscape:

• Deforestation
• Coastal management
• Flood control

Leaving Certificate Geography (HL) 2013, Q. 12 C

Discuss two issues facing cities in the future in the developed world.

Leaving Certificate Geography (HL) 2009, Q. 12 C 

With reference to one example you have studied, describe and 
explain changing land-use in urban areas.

distant object

Mapping for  
Climate Change

Mapping for Climate Change



Syllabus references
The main syllabus references for the lesson are:

Leaving Certificate Geography
• Human interaction (section 1.7): Human activities can impact on the 

operation of surface processes
• River processes and the impact of hydro-electric dams, canalisation 

and flood control measures
• Coastal processes and the impact of recreational pressures, coastal 

defence work, conservation and management measures (p. 12)
• Map and aerial photography interpretation: coordinate systems, grid 

references, scale, distance, direction, altitude and slope; symbol 
recognition (p. 20)

• The use of aerial photographs, census material and maps in the 
study of urban sprawl (p. 20)

Science and Technology in Action is also widely used  
by Transition Year classes. 

Student Activities

1. Group activity: Identify climate related problems experienced 
in your locality (floods, flash floods, storm damage, ice/snow, 
drowning, heat stroke and sunburn). Identify places at risk and 
research what action is being, and should be, undertaken.

2. Survey: Draw up a questionnaire on attitudes to climate change 
(Is it happening? Is it man made? Can we resolve it? What am I 
doing about it? etc.) and use it to collect data on attitudes of 
people, both young and old, to the issue. 

3. Make a simple surveying instrument: 
Materials: a metre stick, a short transparent plastic ruler  
(e.g. 15 cm), adhesive bud. 
Attach the plastic ruler to the end of the metre stick as shown. 
This can now be used to find the distance to an object of known 
size or the size of an object at a known distance. 

View a distant object (e.g. a car or building) along the metre 
stick. Locate one side of it at the zero on the plastic ruler and 
then record distance along the ruler to the other side of the 
object, e.g. 12 mm. If the object is, say, 3 m in length then the 
distance (x) can be found from: 12 /1000 = 3/x.  

Did You Know?

GPS and Total Stations
• GPS (the US Global Positioning System) is a satellite-based 

navigation system that can be used in mapping large areas. 
Using GPS positions can be determined to the nearest 
centimetre. Resolution may be improved if the points whose 
position is known more accurately (‘waypoints’) are used to 
calibrate the GPS equipment.

• For more accurate measurement (e.g  building construction, 
engineering projects such as bridges, tunnels, archaeological 
excavations etc.) ‘total stations’ are used. A total station can be 
regarded as a theodolite with added features such as electronic 
data recording and display, electro-optical distance 
measurement (EDM) and enhanced computing and 
communications capabilities. A modern total station can 
measure distance to an accuracy of 2 or 3 millimetres per 
kilometre, and angles to within half an arc second.  
(One arc second is 1/3600th of a degree.)

Biographical Notes

Jesse Ramsden (1735 – 1800) 
Jesse Ramsden, son of an innkeeper, was born  
in Salterhebble, Yorkshire. For three years  
(age 9 to 12) he went to school in Halifax.  
He then went to live with his uncle for four years 
and studied mathematics. He worked for four  
years as an apprentice cloth maker. At the age  
of twenty one he began his apprenticeship with  
a mathematical instrument maker. After six years 
he set up his own business and was regarded  
as a most skilful instrument designer and maker  
of astronomical, navigational and surveying equipment.  
(Image credit: Wikipedia)

He shared his interest with another instrument maker, John Dollard and 
in 1766 he married John’s daughter Sarah. Only one of their four 
children survived to adulthood. 

Jesse Ramsden designed and built a machine with which a circle could 
be divided not just to the nearest degree but to better than a thousandth 
of a degree and with repeatable accuracy. This made it possible to 
construct very accurate theodolites.

Learning Outcomes
On completion of this lesson, students should be able to: 

• Discuss the importance of mapping in planning (urban, rural, 
flood protection...) 

• Outline the basic principles of surveying (setting a baseline, 
identifying landmarks, measuring angles, recording data, 
calculating distances...)

• Outline how information technology has contributed to advances 
in mapping (total stations, GPS, lidar, data processing)

• Discuss the implications of rising global temperatures and what 
might be done to minimise the effects.

General Learning Points 
These are additional relevant points which are used to extend 
knowledge and facilitate discussion.

• Maps have been in use for thousands of years and have played 
an important role in planning at both local and regional levels.

• The principles of mathematical surveying and the use of 
coordinates in maps were well established about 2000 years ago.  

• Modern total stations combine many functions in one portable 
instrument: theodolite, electronic distance meter, GPS, 
coordinate measurement and data storage.

• With the use of airborne lidar systems hundreds of square 
kilometres can be mapped in a single day.

• The likely consequences of rising global temperatures have 
serious implications for planning in low-lying or flood prone 
areas. Modern mapping technology enables planners to 
visualise the extent of possible flooding.  

True/False Questions

a) The first maps were made around 150 BC. T F
b) The process of calculating distances by measuring  

angles from a fixed baseline is called triangulation.  T F
c) The study and process of making maps is called  

cartography. T F
d) Lines on the globe from pole to pole are called lines of  

latitude. T F
e) Lines of longitude are also known as meridians. T F
f) Airborne lidar technology uses sound waves to map large  

areas. T F
g) A theodolite is an instrument used in surveying to  

measure angles. T F
h) The largest greenhouse gas contributor is methane. T F
i) As new data are acquired maps can be automatically  

updated.  T F
j) Modern ‘total stations’ included laser range measurement.  T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms?  
Revising terminology is a powerful aid to recall and retention.

contour , coordinates, database , elevation, GPS, graphical, 
greenhouse gases, infrastructure, kHz, laser range measurement, 
latitude, lidar, longitude, meridians, parallels, Prime 2, spatially, 
theodolite, total station, triangulation 

Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 
Leaving Certificate Geography (HL) 2013, Q. 10

Urban Growth: Fastest growing towns in Ireland

Town Region Population  
2006

Population  
2011

% 
Change

Saggart South Dublin 868 2,144 147

Courtown Harbour Wexford 1,421 2,857 X

Newcastle South Dublin 1,506 2,659 77

Carrigtwohill Cork 2,782 4,551 64

Ballymahon Longford 963 1,563 62

Examine the table above and answer the following questions.

(i)  Calculate the increase in the total population of Newcastle, 
between 2006 and 2011.

(ii)  Calculate X, the percentage change in Courtown Harbour’s 
population, between 2006 and 2011.

(iii)  State two reasons for the rapid growth of towns in South Dublin, 
between 2006 and 2011.

(iv)  Explain briefly one problem caused by the rapid growth of Irish 
towns.

(v)  Explain briefly one reason why the Census of Population is 
important for urban planning.

Leaving Certificate Geography (OL) 2007, Q. 12 (ii), (iii)

(ii)  State one reason why farming might be popular in the floodplain 
of a river valley.

(iii)  State one reason why farming might not be popular in the 
floodplain of a river valley.

Leaving Certificate Geography (OL) 2007, Q. 3 C

Discuss how one of the following could impact on the landscape:

• Deforestation
• Coastal management
• Flood control

Leaving Certificate Geography (HL) 2013, Q. 12 C

Discuss two issues facing cities in the future in the developed world.

Leaving Certificate Geography (HL) 2009, Q. 12 C 

With reference to one example you have studied, describe and 
explain changing land-use in urban areas.

distant object

Mapping for  
Climate Change
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and flood control measures
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defence work, conservation and management measures (p. 12)
• Map and aerial photography interpretation: coordinate systems, grid 

references, scale, distance, direction, altitude and slope; symbol 
recognition (p. 20)

• The use of aerial photographs, census material and maps in the 
study of urban sprawl (p. 20)

Science and Technology in Action is also widely used  
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Student Activities

1. Group activity: Identify climate related problems experienced 
in your locality (floods, flash floods, storm damage, ice/snow, 
drowning, heat stroke and sunburn). Identify places at risk and 
research what action is being, and should be, undertaken.

2. Survey: Draw up a questionnaire on attitudes to climate change 
(Is it happening? Is it man made? Can we resolve it? What am I 
doing about it? etc.) and use it to collect data on attitudes of 
people, both young and old, to the issue. 

3. Make a simple surveying instrument: 
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(e.g. 15 cm), adhesive bud. 
Attach the plastic ruler to the end of the metre stick as shown. 
This can now be used to find the distance to an object of known 
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View a distant object (e.g. a car or building) along the metre 
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object, e.g. 12 mm. If the object is, say, 3 m in length then the 
distance (x) can be found from: 12 /1000 = 3/x.  
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• GPS (the US Global Positioning System) is a satellite-based 

navigation system that can be used in mapping large areas. 
Using GPS positions can be determined to the nearest 
centimetre. Resolution may be improved if the points whose 
position is known more accurately (‘waypoints’) are used to 
calibrate the GPS equipment.

• For more accurate measurement (e.g  building construction, 
engineering projects such as bridges, tunnels, archaeological 
excavations etc.) ‘total stations’ are used. A total station can be 
regarded as a theodolite with added features such as electronic 
data recording and display, electro-optical distance 
measurement (EDM) and enhanced computing and 
communications capabilities. A modern total station can 
measure distance to an accuracy of 2 or 3 millimetres per 
kilometre, and angles to within half an arc second.  
(One arc second is 1/3600th of a degree.)

Biographical Notes

Jesse Ramsden (1735 – 1800) 
Jesse Ramsden, son of an innkeeper, was born  
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years as an apprentice cloth maker. At the age  
of twenty one he began his apprenticeship with  
a mathematical instrument maker. After six years 
he set up his own business and was regarded  
as a most skilful instrument designer and maker  
of astronomical, navigational and surveying equipment.  
(Image credit: Wikipedia)

He shared his interest with another instrument maker, John Dollard and 
in 1766 he married John’s daughter Sarah. Only one of their four 
children survived to adulthood. 

Jesse Ramsden designed and built a machine with which a circle could 
be divided not just to the nearest degree but to better than a thousandth 
of a degree and with repeatable accuracy. This made it possible to 
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Learning Outcomes
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• The principles of mathematical surveying and the use of 
coordinates in maps were well established about 2000 years ago.  

• Modern total stations combine many functions in one portable 
instrument: theodolite, electronic distance meter, GPS, 
coordinate measurement and data storage.

• With the use of airborne lidar systems hundreds of square 
kilometres can be mapped in a single day.

• The likely consequences of rising global temperatures have 
serious implications for planning in low-lying or flood prone 
areas. Modern mapping technology enables planners to 
visualise the extent of possible flooding.  

True/False Questions

a) The first maps were made around 150 BC. T F
b) The process of calculating distances by measuring  

angles from a fixed baseline is called triangulation.  T F
c) The study and process of making maps is called  
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d) Lines on the globe from pole to pole are called lines of  
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e) Lines of longitude are also known as meridians. T F
f) Airborne lidar technology uses sound waves to map large  
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g) A theodolite is an instrument used in surveying to  

measure angles. T F
h) The largest greenhouse gas contributor is methane. T F
i) As new data are acquired maps can be automatically  
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Revise The Terms
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Examine the table above and answer the following questions.

(i)  Calculate the increase in the total population of Newcastle, 
between 2006 and 2011.

(ii)  Calculate X, the percentage change in Courtown Harbour’s 
population, between 2006 and 2011.
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