
GIS and the changing climate

OSi’s geospatial data storage 
and mapping system is called 
Prime2. Every piece of spatial 
data in Prime2 is called an ‘object’ and Prime2 currently holds over 
50 million spatial objects. If the details of an object change over time, 
these changes are recorded. Therefore, the history of that object can 
be analysed and changes noted. This means that the analyst can 
model a forecast that predicts the likely future trends related to that 
object. This ability is central to the contribution of geospatial models 
to the study of climate change and the accurate forecasting of the 
various impacts of such change. 

In current times increasing numbers of scientifi c climate-oriented 
projects are being undertaken in an attempt to build the knowledge 
about the outcomes of a changing climate.  

These projects cover a wide range of topics and objectives. 
The following list shows some examples: 

• Locating areas where the temperature rise is going to threaten  
certain farm crops, other forms of plant growth or wildlife.

•  Assessing whether the destruction of forests has an impact 
on climate change.

• Visualising multiple factors with the potential to affect crop growth,  
industry, wildlife and much more.

• Establishing the impact of industrial waste on climate change.

• Assessing the risk to society of melting glaciers, rising sea levels 
and widespread weather changes.  

All such projects are using GIS and could not produce reliable 
outcomes without the information provided by geospatial technology. 

It should also be noted that, in other areas of human health and 
welfare, maps and GIS are used in deciding where to spend and 
place resources. Analysts of the current COVID19 pandemic rely 
heavily on geospatial information to model the changing situation.

Into the future
“The coming years will be 
a vital period to save the 
planet and to achieve 
sustainable, inclusive 
human development.”  
This is a statement from 
the Secretary-General of 
the United Nations 
referring to the latest report on the 2030 Agenda for Sustainable 
Development. The Agenda is the international agreement on the 
seventeen Sustainable Development Goals (SDGs) to which Ireland 
is committed. SDG13 is called Climate Action and is aimed at 
changing the human behaviour that can produce serious climate 
change. Since climate affects a wide range of activities, many of the 
other SDGs are dependent on the success of the SDG13 programme. 
Geospatial technology links many different datasets and illustrates 
the effect of such data on particular locations. This support will be 
essential to the successful outcome of SDG13.

production, health and biodiversity on land and in the sea. In certain 
areas populations will be displaced, resulting in deaths, riots and 
wars.  Accordingly, all countries need to take appropriate action. 
The Irish Government has published The National Adaptation 
Programme and National Mitigation Plan. Climate adaptation refers 
to managing the results of climate change by reducing its harmful 
outcomes and exploiting any possible benefi ts. Mitigation actions are 
intended to limit the climate change while still achieving sustainable 
development goals. If such plans are to be effective, they must be 
based on sound international research. Geographical Information 
Systems (GIS) provide the most powerful tool in supporting climate 
research and in evaluating the impact of any actions taken. 

Geographical Information Systems (GIS)
A geographic information system (GIS) is a computer system 
designed to store and manage geospatial data. Geospatial data is 
so called because it is associated with geographical locations. Many 
different types of data are stored. Examples include data about local 
rivers, roads, forestry, factories, vegetation, farms, houses, schools, 
electrical power cables and population. In fact, any type of information 
related to a location can be stored. Such information can be displayed 
on maps and can be used for many types of decision making. 
A local authority can use GIS to forecast possible fl ooding dangers. 
Businesses use it to make decisions about the location of shops or 
factories. GIS maps are used to identify those areas in most danger 
from natural threats such as hurricanes, volcanoes and earthquakes.   
The different types of data are known as datasets and the GIS can 
link the datasets together to provide linked data. This linked data
provides a powerful forecasting and decision making tool.

The changing climate
It is generally agreed that we are currently approaching very serious 
changes in temperatures and weather patterns. This lesson outlines 
the causes of such climate change and emphasises the role of 
Geographical Information Systems (GIS) in providing the data 
required to analyse the current situation and plan for the future. 

What causes it?
Energy comes to the 
earth from the sun by 
means of solar 
radiation. Energy is 
also emitted from the 
earth into space, 
mainly by infrared 
radiation. If these fl ows 
of energy, into and 
from the earth, are not 
reasonably balanced, the temperature of the earth will change and 
this will result in a changing climate. For example, if the earth receives 
more heat than it emits, the temperature of the earth’s surface rises. 
This is precisely what has been happening for years and is now 
reaching critical levels.

What causes the energy imbalance?
Not all the radiation from the earth reaches space. Some is absorbed 
and then emitted by gases in the atmosphere. These gases, mainly 
carbon dioxide (CO2), methane (CH4), and ozone (O3) are known 
as greenhouse gases. Water vapour (H2O) also behaves like a 
greenhouse gas. Some of this re-emitted radiation goes back to 
earth. As the concentration of greenhouse gases in the atmosphere 
increases, less of the earth’s radiation reaches space. As a result, 
the earth radiates less energy than it receives, leading to an increase 
in temperature. This process is generally known as global warming.

Why do greenhouse gases increase?
There is overwhelming evidence indicating that 
the majority of the warming over the last one 
hundred or so years is due to increased 
amounts of greenhouse gases in the 
atmosphere. This is mainly due to human 
activity, including the widespread use of 
fossil fuels by industry and households.

Results of increasing 
temperature
Global warming will drive signifi cant 
changes in our weather. Among many 
outcomes there will be different patterns 
of wind and rainfall and glaciers will melt, 
resulting in dangerously high sea and 
river levels. Such changes could result 
in very serious outcomes including food 

Find this and other lessons on www.sta.ie

Ordnance Survey Ireland performs its mainstream public 
service function of creating and maintaining the defi nitive 
mapping records of the State, as well as developing its 
commercial business and sales revenues. The work of OSi is 
essential to the infrastructural development of Ireland and there 
is a growing recognition among decision makers that 
knowledge and understanding of location is a key component 
in effective decision making. To this end, OSi has designed 
and developed a standardised, authoritative digital referencing 
framework that enables the consistent referencing and 
integration of national data related to location. This framework, 
known as Prime2, provides the means for GIS data users to 
accurately integrate and use multiple data sources to provide 
for better analysis and decision making, optimising resources 
and delivering effi ciencies.
Users of Ordnance Survey Ireland data include 

• Government Departments and State Agencies
• Local Authorities 
• Corporate Utilities
• Architects and Engineers
• Schools and Universities
• Property and Legal Companies
• Tourists and the General Public

When it comes to the capture of Irish spatial data, OSi are 
the leaders in terms of national coverage, detail, accuracy 
and currency (how up to date the data is). The high quality data 
captured by OSi is fed into Prime2, making Prime2 the most 
authoritative database of spatial information in Ireland.
Ordnance Survey Ireland licenses this data for a variety of 
applications in the Geospatial (GIS), Construction and Design 
industries (CAD). Increasingly, industry and Government is 
accessing OSi data via Web Services platforms including Map 
Genie and Geohive. 
Most OSi products are now available to download online on 
www.osi.ie. or can be accessed via a network of Agents or 
directly from OSi.

You can fi nd out more about the work of Ordnance Survey 
Ireland at  www.osi.ie

Some facts on climate change
• Human activity has warmed the world by about 1°C since 

pre-industrial times.

• The 0.5°C rise in global temperatures in the past 50 years 
has caused changes in the distribution of plant and 
animal species, decreases in crop yields and more 
frequent wildfi res.

• An average warming of 1.5°C across the whole globe raises 
the risk of heat waves and heavy rainfall events and many 
other potential impacts.

• Some parts of the world have already experienced 
temperatures greater than 1.5°C above pre-industrial levels. 

• Limiting warming to 1.5°C rather than 2°C can help reduce 
these risks, but the impacts the world experiences will 
depend on the specifi c greenhouse gas emissions 
‘pathway’ taken. 

• Climate change is projected to be a poverty multiplier, which 
means that its impacts are expected to make the poor poorer 
and the total number of people living in poverty greater. 

From IPCC special report: Impacts of 1.5°C of Global Warming 
on Natural and Human Systems (2018) https://www.ipcc.ch

The National Adaptation 
Programme and National 
Mitigation Plan

Incoming solar radiation - UV, visible and infrared (IR)
Most UV and IR are absorbed by the atmosphere.
Some visible ardiation is reflected into space but most reaches the Earth’s surface and warms it.

The Earth’s surface emits 
longer wavelength infra-
red radiation that is ab-
sorbed by greenhouse 
gases in the atmosphere.

Incoming solar radiation 

Some visible radiation is 
reflected into space but 
most reaches the Earth’s 
surface and warms it.
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Syllabus References
The main syllabus references for the lesson are:

Leaving Certifi cate Geography
Students should study
• The global environmental issues of deforestation, 

desertifi cation & global warming (p. 34)

Leaving Certifi cate Agricultural Science (2019)
Students should be able to
• Recognise the need for, and global importance of, relevant 

strategies and policies to promote the agrifood industry while 
insulating it from future challenges, e.g. climate change (p. 7)

Leaving Certifi cate Technology
• As citizens, students should have the capacity to enter 

discussion about, and make personal judgements on, 
issues related to the impact of technology on their own 
lives, on society, and on the environment. (p. 2)

Leaving Certifi cate Politics & Society (2016)
Students should be able to
• Describe how their own energy use contributes to climate 

change, and the impact of climate change on people in 
less-developed countries. (p. 38)

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

Student Activities
The following exercises are best 
used in collaborative learning 
mode. Teacher facilitates and 
decides the level of discussion. 

1. Go to ‘GIS Explained’ at 
https://www.osi.ie/education/
and use the following links to 
fi nd a broad range of information on GIS and its applications: 
Benefi ts of GIS, GIS Case Studies, Uses of GIS, Reference 
Information and Learn more about GIS.
Groups of two students; each group deals with one of the 
links and then informs the whole class on the contents. 

2. Will Ireland Survive 2050? is the title of a 50-minute (approx.) 
video on the possible consequences of global warming. 
https://www.rte.ie/player/b/movie/will-ireland-survive-
2050%3F/116945447976 
The whole class views the video and follows with 
facilitated discussion. 

3. Hot Air: Ireland’s Climate Crisis is a 50-minute (approx.) video 
offering a critical examination of the actions being undertaken 
to fi ght climate change. https://www.rte.ie/player/b/movie/
hot-air-ireland-s-climate-crisis-s1-e1/117589032204
The whole class views the video and follows with 
facilitated discussion. 

Did You Know?
• April 2017 was the second-warmest April in 137 years of 

modern record-keeping. (NASA Goddard Institute for Space Studies).

• In 2016, Earth’s average temperature hit a record level for 
the third consecutive year since records began in 1880.

• The Arctic Ocean could be ice-free in summer by 2030.

In Ireland: 
• The highest air temperature recorded in the 20th Century 

was 32.5°C at Boora, Co. Offaly, on 29th June 1976
• The lowest air temperature recorded in the 20th century was 

−18.8°C at Lullymore, Co. Kildare, on 2nd January 1979.
• The lowest grass minimum temperature was −19.6°C 

at Glasnevin, Dublin, on 12th January 1982.
• You can fi nd the facts on the Irish climate at:

https://www.met.ie/climate/climate-change

Biographical Notes
Roger F. Tomlinson, OC* (1933–2014)

Roger F. Tomlinson was an English 
geographer. He received a master’s degree 
in geography from McGill University in 
Canada and his PhD at University College 
London. He is recognised as the ‘father 
of GIS’, the person who fi rst used computer 
technologies to manage mapping data.

In the 1960s he was working with an aerial survey organisation 
and published a paper titled A Geographic Information System 
for Regional Planning. He developed the fi rst computerised 
GIS in the world known as the Canada Geographic Information 
System. In following years, he won many awards in recognition 
of his very valuable work.

* The ‘OC’, meaning ‘Order of Canada,’ is a Canadian national 
recognition of outstanding service to the country.

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

• Identify the types of climate change and the resultant effects that 
are driving the need for serious action.

• Distinguish between the ‘adaptation’ and ‘mitigation’ approaches 
to climate change action and debate why both approaches are 
necessary.

• Outline the reasons for global warming and identify the major 
greenhouse gasses that contribute to the problem.

• Describe the purpose of the 2030 Agenda for Sustainable 
Development and identify its relevance to climate change.

• Outline the function of a Geographical Information System (GIS) 
and identify some uses of geospatial data.

• Discuss how geospatial technology can assist the Climate Action 
Sustainable Development Goal (SDG3).

• State the meaning of the terms – adaptation, geospatial data, 
linked data, greenhouse gases, mitigation.

• Describe the function of the OSi Prime2 database.
• Outline the subject matter of some scientifi c climate change 

projects that were based on geospatial data.

True/False Questions
a) The weather is always changing and there’s 

no need for concern. T F
b) Fossil fuels are a serious contributor to global warming.  T F
c) Melting glaciers have been proven to have minimum 

impact on ocean levels.     T F
d) A small global temperature such as 1.5° has little effect 

on the weather.  T F                                                                                                   
e) Global warming could bring poverty to thousands 

of communities.   T F                                                                                                      
f) A global temperature increase of 1° in one year proves 

that serious climate change is occurring.  T F
g) The results of climate change can be accurately 

described by geospatial data. T F
h) Geographic Information Systems (GIS) are not useful 

tools for climate change analysis.  T F
i) OSi’s well known data storage system is called Prime2, T F
j) Most climate change scientists do not believe that 

geospatial analysis improves the accuracy of forecasts.  T F

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

Revise The Terms
Check the meaning of the following key terms:

adaptation, carbon dioxide (CO2), Climate Action, datasets, fossil 
fuels, Geographical Information Systems (GIS), geospatial data, 
global warming, greenhouse gases, infrared radiation, linked data, 
methane (CH4), mitigation, ozone (O3), Prime2, radiation, 
Sustainable Development Goals (SDGs), water vapour (H2O). 

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

Examination Questions

Leaving Certifi cate Chemistry 2017 (OL) Q. 11 c
The greenhouse effect and the ozone layer are natural 
phenomena that are favourable to the existence of life on planet 
Earth. However, in recent years, there have been concerns about 
human activities that are increasing the greenhouse effect and 
that have caused damage to the ozone layer.

• How does (i) the greenhouse effect, (ii) the ozone layer, help 
make conditions favourable for life on Earth? 

• Give one way that human activities have caused an increase 
in the greenhouse effect in recent years.

• What possible outcome of an increased greenhouse effect 
is causing concern at the present time?

• How have humans changed their behaviour in recent years 
to reduce the rate of ozone depletion?

Leaving Certifi cate Chemistry 2019 (HL) Q. 11 c
The greenhouse effect is a natural phenomenon, enhanced by 
human activities. The enhanced greenhouse effect is a cause 
of concern.

(i) What is the greenhouse effect? 

(ii) Why is the greenhouse effect essential for life on Earth?

(iii) Give two human activities that have enhanced the natural 
greenhouse effect, particularly in recent times. 

(iv) Give two reasons why different atmospheric gases have 
different impacts on the greenhouse effect.

(v) Compare the contributions of CO2 and water vapour to 
the natural greenhouse effect. Account for the difference.

Leaving Certifi cate Politics & Society 2019 (HL) A Q.1d
In December 2018, 200 countries agreed on how to implement 
the Paris Climate Accord to combat climate change. 

• Describe two actions that could be done to combat climate 
change in your community.

Leaving Certifi cate Technology 2019 (OL) A Q. 3 d
Sir David Attenborough has warned that climate change is a great 
threat to humanity and could lead to the collapse of civilisations. 
In December 2018, he urged world leaders at the United Nations 
climate talks in Poland to take action to reduce greenhouse 
gas emissions.

(i)  Give two factors that contribute to the global rise in 
greenhouse gas emissions.

(ii)  Suggest two ways in which technology can be used to protect  
our environment.
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• Identify the types of climate change and the resultant effects that 
are driving the need for serious action.

• Distinguish between the ‘adaptation’ and ‘mitigation’ approaches 
to climate change action and debate why both approaches are 
necessary.

• Outline the reasons for global warming and identify the major 
greenhouse gasses that contribute to the problem.

• Describe the purpose of the 2030 Agenda for Sustainable 
Development and identify its relevance to climate change.

• Outline the function of a Geographical Information System (GIS) 
and identify some uses of geospatial data.

• Discuss how geospatial technology can assist the Climate Action 
Sustainable Development Goal (SDG3).

• State the meaning of the terms – adaptation, geospatial data, 
linked data, greenhouse gases, mitigation.

• Describe the function of the OSi Prime2 database.
• Outline the subject matter of some scientifi c climate change 

projects that were based on geospatial data.

True/False Questions
a) The weather is always changing and there’s 

no need for concern. T F
b) Fossil fuels are a serious contributor to global warming.  T F
c) Melting glaciers have been proven to have minimum 

impact on ocean levels.     T F
d) A small global temperature such as 1.5° has little effect 

on the weather.  T F                                                                                                   
e) Global warming could bring poverty to thousands 

of communities.   T F                                                                                                      
f) A global temperature increase of 1° in one year proves 

that serious climate change is occurring.  T F
g) The results of climate change can be accurately 

described by geospatial data. T F
h) Geographic Information Systems (GIS) are not useful 

tools for climate change analysis.  T F
i) OSi’s well known data storage system is called Prime2, T F
j) Most climate change scientists do not believe that 

geospatial analysis improves the accuracy of forecasts.  T F

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

Revise The Terms
Check the meaning of the following key terms:

adaptation, carbon dioxide (CO2), Climate Action, datasets, fossil 
fuels, Geographical Information Systems (GIS), geospatial data, 
global warming, greenhouse gases, infrared radiation, linked data, 
methane (CH4), mitigation, ozone (O3), Prime2, radiation, 
Sustainable Development Goals (SDGs), water vapour (H2O). 

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

Examination Questions

Leaving Certifi cate Chemistry 2017 (OL) Q. 11 c
The greenhouse effect and the ozone layer are natural 
phenomena that are favourable to the existence of life on planet 
Earth. However, in recent years, there have been concerns about 
human activities that are increasing the greenhouse effect and 
that have caused damage to the ozone layer.

• How does (i) the greenhouse effect, (ii) the ozone layer, help 
make conditions favourable for life on Earth? 

• Give one way that human activities have caused an increase 
in the greenhouse effect in recent years.

• What possible outcome of an increased greenhouse effect 
is causing concern at the present time?

• How have humans changed their behaviour in recent years 
to reduce the rate of ozone depletion?

Leaving Certifi cate Chemistry 2019 (HL) Q. 11 c
The greenhouse effect is a natural phenomenon, enhanced by 
human activities. The enhanced greenhouse effect is a cause 
of concern.

(i) What is the greenhouse effect? 

(ii) Why is the greenhouse effect essential for life on Earth?

(iii) Give two human activities that have enhanced the natural 
greenhouse effect, particularly in recent times. 

(iv) Give two reasons why different atmospheric gases have 
different impacts on the greenhouse effect.

(v) Compare the contributions of CO2 and water vapour to 
the natural greenhouse effect. Account for the difference.

Leaving Certifi cate Politics & Society 2019 (HL) A Q.1d
In December 2018, 200 countries agreed on how to implement 
the Paris Climate Accord to combat climate change. 

• Describe two actions that could be done to combat climate 
change in your community.

Leaving Certifi cate Technology 2019 (OL) A Q. 3 d
Sir David Attenborough has warned that climate change is a great 
threat to humanity and could lead to the collapse of civilisations. 
In December 2018, he urged world leaders at the United Nations 
climate talks in Poland to take action to reduce greenhouse 
gas emissions.

(i)  Give two factors that contribute to the global rise in 
greenhouse gas emissions.

(ii)  Suggest two ways in which technology can be used to protect  
our environment.

GIS and the 
changing climate

http://www.sta.ie
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Syllabus References
The main syllabus references for the lesson are:

Leaving Certifi cate Geography
Students should study
• The global environmental issues of deforestation, 

desertifi cation & global warming (p. 34)

Leaving Certifi cate Agricultural Science (2019)
Students should be able to
• Recognise the need for, and global importance of, relevant 

strategies and policies to promote the agrifood industry while 
insulating it from future challenges, e.g. climate change (p. 7)

Leaving Certifi cate Technology
• As citizens, students should have the capacity to enter 

discussion about, and make personal judgements on, 
issues related to the impact of technology on their own 
lives, on society, and on the environment. (p. 2)

Leaving Certifi cate Politics & Society (2016)
Students should be able to
• Describe how their own energy use contributes to climate 

change, and the impact of climate change on people in 
less-developed countries. (p. 38)

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

Student Activities
The following exercises are best 
used in collaborative learning 
mode. Teacher facilitates and 
decides the level of discussion. 

1. Go to ‘GIS Explained’ at 
https://www.osi.ie/education/
and use the following links to 
fi nd a broad range of information on GIS and its applications: 
Benefi ts of GIS, GIS Case Studies, Uses of GIS, Reference 
Information and Learn more about GIS.
Groups of two students; each group deals with one of the 
links and then informs the whole class on the contents. 

2. Will Ireland Survive 2050? is the title of a 50-minute (approx.) 
video on the possible consequences of global warming. 
https://www.rte.ie/player/b/movie/will-ireland-survive-
2050%3F/116945447976 
The whole class views the video and follows with 
facilitated discussion. 

3. Hot Air: Ireland’s Climate Crisis is a 50-minute (approx.) video 
offering a critical examination of the actions being undertaken 
to fi ght climate change. https://www.rte.ie/player/b/movie/
hot-air-ireland-s-climate-crisis-s1-e1/117589032204
The whole class views the video and follows with 
facilitated discussion. 

Did You Know?
• April 2017 was the second-warmest April in 137 years of 

modern record-keeping. (NASA Goddard Institute for Space Studies).

• In 2016, Earth’s average temperature hit a record level for 
the third consecutive year since records began in 1880.

• The Arctic Ocean could be ice-free in summer by 2030.

In Ireland: 
• The highest air temperature recorded in the 20th Century 

was 32.5°C at Boora, Co. Offaly, on 29th June 1976
• The lowest air temperature recorded in the 20th century was 

−18.8°C at Lullymore, Co. Kildare, on 2nd January 1979.
• The lowest grass minimum temperature was −19.6°C 

at Glasnevin, Dublin, on 12th January 1982.
• You can fi nd the facts on the Irish climate at:

https://www.met.ie/climate/climate-change

Biographical Notes
Roger F. Tomlinson, OC* (1933–2014)

Roger F. Tomlinson was an English 
geographer. He received a master’s degree 
in geography from McGill University in 
Canada and his PhD at University College 
London. He is recognised as the ‘father 
of GIS’, the person who fi rst used computer 
technologies to manage mapping data.

In the 1960s he was working with an aerial survey organisation 
and published a paper titled A Geographic Information System 
for Regional Planning. He developed the fi rst computerised 
GIS in the world known as the Canada Geographic Information 
System. In following years, he won many awards in recognition 
of his very valuable work.

* The ‘OC’, meaning ‘Order of Canada,’ is a Canadian national 
recognition of outstanding service to the country.

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

• Identify the types of climate change and the resultant effects that 
are driving the need for serious action.

• Distinguish between the ‘adaptation’ and ‘mitigation’ approaches 
to climate change action and debate why both approaches are 
necessary.

• Outline the reasons for global warming and identify the major 
greenhouse gasses that contribute to the problem.

• Describe the purpose of the 2030 Agenda for Sustainable 
Development and identify its relevance to climate change.

• Outline the function of a Geographical Information System (GIS) 
and identify some uses of geospatial data.

• Discuss how geospatial technology can assist the Climate Action 
Sustainable Development Goal (SDG3).

• State the meaning of the terms – adaptation, geospatial data, 
linked data, greenhouse gases, mitigation.

• Describe the function of the OSi Prime2 database.
• Outline the subject matter of some scientifi c climate change 

projects that were based on geospatial data.

True/False Questions
a) The weather is always changing and there’s 

no need for concern. T F
b) Fossil fuels are a serious contributor to global warming.  T F
c) Melting glaciers have been proven to have minimum 

impact on ocean levels.     T F
d) A small global temperature such as 1.5° has little effect 

on the weather.  T F                                                                                                   
e) Global warming could bring poverty to thousands 

of communities.   T F                                                                                                      
f) A global temperature increase of 1° in one year proves 

that serious climate change is occurring.  T F
g) The results of climate change can be accurately 

described by geospatial data. T F
h) Geographic Information Systems (GIS) are not useful 

tools for climate change analysis.  T F
i) OSi’s well known data storage system is called Prime2, T F
j) Most climate change scientists do not believe that 

geospatial analysis improves the accuracy of forecasts.  T F

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

Revise The Terms
Check the meaning of the following key terms:

adaptation, carbon dioxide (CO2), Climate Action, datasets, fossil 
fuels, Geographical Information Systems (GIS), geospatial data, 
global warming, greenhouse gases, infrared radiation, linked data, 
methane (CH4), mitigation, ozone (O3), Prime2, radiation, 
Sustainable Development Goals (SDGs), water vapour (H2O). 

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

Examination Questions

Leaving Certifi cate Chemistry 2017 (OL) Q. 11 c
The greenhouse effect and the ozone layer are natural 
phenomena that are favourable to the existence of life on planet 
Earth. However, in recent years, there have been concerns about 
human activities that are increasing the greenhouse effect and 
that have caused damage to the ozone layer.

• How does (i) the greenhouse effect, (ii) the ozone layer, help 
make conditions favourable for life on Earth? 

• Give one way that human activities have caused an increase 
in the greenhouse effect in recent years.

• What possible outcome of an increased greenhouse effect 
is causing concern at the present time?

• How have humans changed their behaviour in recent years 
to reduce the rate of ozone depletion?

Leaving Certifi cate Chemistry 2019 (HL) Q. 11 c
The greenhouse effect is a natural phenomenon, enhanced by 
human activities. The enhanced greenhouse effect is a cause 
of concern.

(i) What is the greenhouse effect? 

(ii) Why is the greenhouse effect essential for life on Earth?

(iii) Give two human activities that have enhanced the natural 
greenhouse effect, particularly in recent times. 

(iv) Give two reasons why different atmospheric gases have 
different impacts on the greenhouse effect.

(v) Compare the contributions of CO2 and water vapour to 
the natural greenhouse effect. Account for the difference.

Leaving Certifi cate Politics & Society 2019 (HL) A Q.1d
In December 2018, 200 countries agreed on how to implement 
the Paris Climate Accord to combat climate change. 

• Describe two actions that could be done to combat climate 
change in your community.

Leaving Certifi cate Technology 2019 (OL) A Q. 3 d
Sir David Attenborough has warned that climate change is a great 
threat to humanity and could lead to the collapse of civilisations. 
In December 2018, he urged world leaders at the United Nations 
climate talks in Poland to take action to reduce greenhouse 
gas emissions.

(i)  Give two factors that contribute to the global rise in 
greenhouse gas emissions.

(ii)  Suggest two ways in which technology can be used to protect  
our environment.
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phenomena that are favourable to the existence of life on planet 
Earth. However, in recent years, there have been concerns about 
human activities that are increasing the greenhouse effect and 
that have caused damage to the ozone layer.

• How does (i) the greenhouse effect, (ii) the ozone layer, help 
make conditions favourable for life on Earth? 

• Give one way that human activities have caused an increase 
in the greenhouse effect in recent years.

• What possible outcome of an increased greenhouse effect 
is causing concern at the present time?

• How have humans changed their behaviour in recent years 
to reduce the rate of ozone depletion?

Leaving Certifi cate Chemistry 2019 (HL) Q. 11 c
The greenhouse effect is a natural phenomenon, enhanced by 
human activities. The enhanced greenhouse effect is a cause 
of concern.

(i) What is the greenhouse effect? 

(ii) Why is the greenhouse effect essential for life on Earth?

(iii) Give two human activities that have enhanced the natural 
greenhouse effect, particularly in recent times. 

(iv) Give two reasons why different atmospheric gases have 
different impacts on the greenhouse effect.

(v) Compare the contributions of CO2 and water vapour to 
the natural greenhouse effect. Account for the difference.
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In December 2018, 200 countries agreed on how to implement 
the Paris Climate Accord to combat climate change. 

• Describe two actions that could be done to combat climate 
change in your community.
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Sir David Attenborough has warned that climate change is a great 
threat to humanity and could lead to the collapse of civilisations. 
In December 2018, he urged world leaders at the United Nations 
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