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Introduction
The term ‘wicked problem’ is used in science, 
planning and education to describe problems that 
are extremely complex in nature. Anthropogenic 
climate change is one such problem. Because 
there is no one-size-fits-all solution, no quick fix, 
climate change can be difficult to get your head 
around, let alone teach or respond to. This resource 
aims to help teachers/kaiako and their learners 
to understand the immediacy and complexity of 
this ‘wicked problem’. It offers a range of practical 
and proactive strategies for responding to 
the challenges. 

A collective and inclusive response is needed 
to mitigate and adapt to the predicted impacts 
of climate change. This response asks that we 
recognise the interconnectedness of all life on 
earth, as the impacts of climate change will be 
widely and diversely felt by all living things. 
Also essential to this response is the ability 
to communicate, listen to and respect varying 
perspectives and ideas. We are all in this together 
and can all be part of the solution. 

‘Huringa Āhuarangi: whakareri mai kia haumaru 
āpōpō | Climate Change: prepare today, live well 
tomorrow’ is a science-based, integrated learning 
programme. It focuses on Earth’s systems, the 
interconnectedness of the living world, and 
the impacts of anthropogenic climate change. 

It encourages learners to interpret, analyse and 
engage with science, and to understand that 
science knowledge changes over time. 

There is opportunity to consider a mātauranga 
Māori perspective in the learning programme, 
particularly around the interconnectedness of life 
on earth as expressed through the relationship 
between Papatūānuku and Ranginui. Other 
indigenous knowledge bases will contribute to a 
broader understanding of the interconnectedness of 
life on earth and help to inform possible responses. 

The programme builds understanding of climate 
change through an exploration of critical global, 
national, and local responses aimed at mitigating 
and adapting to predicted impacts. It is critical to 
consider indigenous responses, and – in particular 
for Aotearoa – to include those of whānau, hapū 
and iwi.

In exploring the challenges of climate change, 
ākonga are encouraged to develop and apply 
key competencies. They are prompted to think 
beyond themselves, to tautoko | support others, 
and to connect with the intergenerational 
community responding to the problem.

Most importantly, the resource supports and 
empowers all learners to have a voice, to take 
action, and to play their part in a larger, 
systematic response.

Teaching and 
learning modules

The modules can be applied in sequence 
or independently, depending on learners’ 
existing awareness of climate change. 
For those who have limited prior learning 
it is suggested that the programme be 
followed in its entirety, and in the order 
suggested in the ‘User guide’. This will 
encourage a sound understanding of climate 
change science and explore potential 
responses to the challenges of climate 
change, whilst also supporting wellbeing.

HURINGA ĀHUARANGI: WHAKARERI MAI KIA HAUMARU ĀPŌPŌ

Climate Change: prepare today, live well tomorrow

Climate change  
wellbeing guide

Teachers/kaiako and ākonga will have 
different reactions when learning about 
and responding to climate change, with 
some experiencing strong emotions. 
Background information and activities 
to support wellbeing are included. 
Look for   to connect to the ‘Climate 
Change Wellbeing Guide’, a companion 
resource to the learning programme.

https://nzcurriculum.tki.org.nz/News/Climate-Change-Learning-Programme-Wellbeing-Guide
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“Never give up otherwise 
we will never win.”
MIKA 
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Specific learning intentions: 
tuning in to climate change
Learners will:

• develop an understanding of the interrelated, interdependent, or interacting 
parts of the hydrosphere, biosphere, atmosphere, and geosphere

• comprehend and investigate the interconnectedness of all living things

• investigate the critical distinction between weather and climate and relate it to 
global, national, and local contexts

• appreciate how collective scientific knowledge and indigenous evidence can 
be used to help understand and support ideas.

Success criteria
Learners will be able to:

• describe the interrelated, interdependent, or interacting parts of 
the hydrosphere, biosphere, atmosphere, and geosphere

• explain how all living things are connected

• analyse the difference between weather and climate in the different climate 
zones in Aotearoa New Zealand and say how and why each is different

• explain how scientific knowledge and evidence can be used to help understand 
phenomena and support ideas.

MODULE ONE

Climate change and the living world: 
systems, weather and climate
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Weather vs climate

To get to grips with climate change and its effects, 
it’s important to understand what weather and 
climate are, and how they differ.

When we talk about weather, we are talking about 
day-to-day conditions: sunny, windy, cloudy, rainy, 
snowy, and so on. For example, a rainstorm can 
quickly turn into flooding over just a day or two.

Climate, on the other hand, is more than just a few 
warm, wet, or cool days. Climate describes the 
typical weather conditions over a long period of 
time, i.e., 30 years or more for a country, region 
and/or town. A good way to picture the difference 
is to think about the weather as your mood 
(changeable), but climate as your personality.

Earth’s climate system

The Earth’s climate results from interactions 
between many elements. These include the 
atmosphere (the layer of gas that surrounds Earth), 
the hydrosphere (oceans and atmospheric and 
terrestrial/land dwelling water), the cryosphere 
(ice and snow), the biosphere (animals and plants), 
and the pedosphere (soil) and lithosphere (the 
Earth’s crust and upper mantle), also known as 
the geosphere. Together, these processes are part 
of a global system. Humans are part of that system.

In the past, scientists tended to try and understand 
Earth’s systems by focusing primarily on their 
constituent parts, often in isolation from the 
rest of the system. Now we understand that 

Background information for teachers and kaiako
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Figure 1: This infographic demonstrates the major processes and influences on the climate system. It shows the way the atmosphere, the 
hydrosphere (including the cryosphere), and the biosphere interact with each other and the geosphere. See, for example, volcanic discharge 
(from the geosphere) to the atmosphere. The figure also shows the important sources of human emissions. Figure 1 full page for projection.

the connections between the parts are equally 
important – if we make a change in one part, 
there will be an impact somewhere else. Natural 
and anthropogenic (human) activities and impacts 
can change the Earth’s climate, and, therefore, 
other systems and processes.

Through Te Ao Māori and mātauranga Māori, Māori 
have always thought in this holistic way, recognising 
that everything is connected.

“The Māori world view acknowledges a natural 
order to the universe, a balance or equilibrium, 
and that when part of this system shifts, the 
entire system is put out of balance. The diversity 
of life is embellished in this world view through 
the interrelationship of all living things as 
dependent on each other, and Māori seek to 
understand the total system and not just parts of it” 
(Harmsworth & Awatere, 2013).
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Anthropogenic (human) activity and the Earth’s climate

How we feed and clothe ourselves, how we earn 
a living, how we get around and enjoy ourselves, 
and how we interact with each other and the 
environment – all these activities are dependent 
on global processes and systems. Through 
acknowledging the interconnectedness of the 
Earth’s systems, we recognise that all living things, 
including humans, are in this together. This means 
that when human activity changes the climate, the 
impacts are felt by all living things. These changes 
occur in different ways, at different times and to 
differing degrees. 

Because Aotearoa New Zealand is a small country 
at the bottom of the world, it is tempting to think 
that we have little influence on the Earth’s systems 
– including the changing climate. But because our 
climate is part of the global climate system, we’re 
not immune from changes taking place elsewhere. 
For example, emissions from Southern Hemisphere 

countries have a substantial influence on ice loss 
in the Arctic, which is itself a long way from any 
significant human sources of heat-trapping gases. 
In Aotearoa New Zealand, the climate change-
related shrinking of our glaciers is a consequence 
of heat trapping gas emissions from throughout 
the world. In NIWA’s (2018) video ‘Glaciers Don’t 
Lie’, you can see the direct impacts of the changing 
climate on Aotearoa New Zealand’s mountains and 
glaciers.  Watch NIWA’s video ‘Glaciers Don’t Lie’.

Human behaviour is causing this problem. 
Fortunately, this means we can also be the solution, 
depending on the choices we make. We know that 
climate change is complex and multi-dimensional, 
so finding answers will involve new ways of thinking 
and acting. Western science and other knowledge 
systems such as mātauranga Māori have been, and 
continue to be, critical in understanding the causes 
and effects of climate change. They also play a 

major role in identifying the necessary responses, 
now and when looking to the future. This will 
require systematic change and a multi-disciplinary 
approach involving not just the biophysical sciences 
such as climatology, physics, and ecology, but 
also social sciences, economics, and the arts. All 
these disciplines can help us explore and express 
knowledge and ideas, so that all parts of the global 
system are taken into account. 

It will take all of us as individuals and as 
communities to ensure a sustainable future for 
all living things.

https://www.youtube.com/watch?v=DqIHmO_dWLQ
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Aotearoa New Zealand’s climate

Aotearoa New Zealand’s typical weather conditions 
are complex and variable, and there are a number 
of reasons for that. Aotearoa New Zealand is a long, 
narrow country that ranges from warm subtropical 
climates in the far north, to cool temperate climates 
in the far south. We sit right in the path of large 
anticyclones which move eastwards round our 
part of the world every six or seven days. We are 
also an island nation. This means our weather is 
strongly influenced by fluctuations in oceanic 
water temperatures. 

If we have unusually warm or cool ocean 
temperatures, air temperatures will often follow suit. 
In summer, sea breezes are the predominant winds 
in many coastal places. Our high mountainous 
areas often experience severe alpine conditions. 
The mountain chains extending the length of 
Aotearoa New Zealand provide a barrier for the 
prevailing westerly winds, producing big differences 
in weather between the west and east of the 
country. The landform also modifies the strength 

and direction of winds. Because of this, some parts 
of the country – such as Te Whanganui-a-Tara 
Wellington and Raukawa Moana Cook Strait – are 
much windier than others. All of these factors mean 
that climate and weather scientists find it useful 
to divide the country into dramatically different 
climate regions. Te Tai Poutini, the West Coast 
of Te Waipounamu South Island, is the wettest 
area of Aotearoa New Zealand, while the area to 
the east of the mountains, just over 100 km away, 
is the driest. Our mean annual temperatures range 
from 10°C in the south to 16°C in the north.

Because of the variation in our climate, 
Aotearoa New Zealand can be grouped into 
broad climate zones. 

Figure 2

Annual rainfall

Annual rainfall patterns around New Zealand are highly variable, 
particularly in the South Island, where the Southern Alps have a 
strong influence on the climate. Yearly rainfall ranges from around 
280mm on average across parts of Central Otago to over 8000mm 
in parts of the Southern Alps. In the North Island, the Central 
Plateau and areas around Mt Taranaki receive 3000–4000mm 
of rain a year on average. Areas of inland Hawke’s Bay are 
comparatively drier, with less than 1000mm on average.

Annual temperature

Annual temperatures around New Zealand are cool in the South 
Island and milder in the North Island. Much of the South Island, 
aside from the north, has an annual average temperature of less 
than 12˚C. In the North Island, annual average temperatures of  
14–16˚C are widespread. The warmest temperatures, averaged 
across the year, are found in Auckland and Northland. The coldest 
annual temperatures are observed in New Zealand’s mountain 
ranges, such as the Southern Alps and across the Central Plateau. 
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Referenced worksheets 
can be found at the end 
of the module.

Survey: Tuning in to prior knowledge 
Ākonga will have varying levels of prior knowledge about 
climate change. Their feelings about the problem will also vary 
widely. To ensure they get the most out of the programme 
(including wellbeing support) it is suggested they take a short 
prior knowledge survey before beginning the learning modules. 
Some ākonga may have firsthand experience of climate change 
in the area that they live in.

Questions could cover: 

• What do they already know about climate change?

• How do they feel about climate change and its impacts?

• Do they talk to friends and/or their family about climate change? 
If so, what do they talk about?

• Are they and their whānau and friends currently able to do things 
that reduce the impact of climate change? If so, what?

• What topics would they like to cover during the programme? 
Can they think of activities they’d like to do to explore 
climate change?

• What would they like support with? E.g., learning more about 
climate change, understanding their feelings, climate change 
plans and projects, etc.

The responses can help teachers and kaiako integrate the existing 
knowledge and worldviews of their ākonga and assist them to tailor 
the programme for specific needs and experiences. This can be 
followed up with a post-programme survey tracking knowledge, 
agency, and wellbeing.

Discussion: What do we know already?

If the ākonga have completed the prior knowledge survey, this would be a good opportunity to 
share collective responses. If using a platform such as online tools, the collective responses can 
be shared as word clouds which provide a snapshot of key responses for each question.

If the ākonga haven’t done a prior knowledge survey, discuss their existing understanding 
and experiences regarding climate change. Ideally, this will include any direct experience of 
climate change impacts and explore how information about climate change and its predicted 
impacts makes them feel. It is often helpful to share experiences and feelings, creating 
a sense of collective response and acknowledgement.

To encourage a sense of hope and empowerment, this programme recommends a focus on 
the connected and systematic response to climate change. This response recognises the 
interconnectedness of all life on earth and emphasises that the impacts of climate change 
will be widely and diversely felt – not only by us, but by all living things. It emphasises that 
communicating, listening to, and respecting varying perspectives and ideas on what happens 
next is an important part of the response. Whatever shape the response takes, we are all in this 
together and can all be part of the solution. 

The ākonga may also find it useful to view the structure of the programme, briefly introducing 
them to each module. This way, they can see how each module will support them along their 
collective learning and response journey.

At the end of the discussion, invite the ākonga to write key interests or questions about 
climate change that they would like to record and share. These can be displayed and referred 
to throughout the programme.

Session one: Climate change thinking and experience

MODULE ONE

Teaching and learning sessions
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Activity: Connecting with Earth’s spheres 

What you need: 
Worksheet 1: Earth’s four spheres: interdependent, interrelated, interactive

Using Worksheet 1, share with ākonga that Earth is made up of four distinct yet 
interconnected spheres – geosphere, hydrosphere, atmosphere and biosphere.

• The geosphere describes all the rocks, minerals and molten magma found on 
or in the Earth.

• The hydrosphere describes all the water on Earth – including liquid water 
(oceans, etc.) and vapour (precipitation).

• The atmosphere describes the layer of gases surrounding the Earth and is 
divided into sections (stratosphere, etc.).

• The biosphere is composed of all the living organisms on the planet (including 
plants, animals, bacteria, etc.).

The four spheres are interconnected, so human impact on one sphere will 
potentially affect other spheres. For example, the release of plastic pollution into 
the oceans (hydrosphere) will impact on marine life (biosphere).

Invite the ākonga to fill out the table on ‘Worksheet 1’, challenging them to come 
up with two of their own phenomena.

Session two: Earth’s spheres: interdependent, interrelated, and interactive

Learning intentions 

Develop an understanding of the independent, interrelated, and interactive 
parts of the hydrosphere, biosphere, atmosphere, and geosphere. Explore 
and investigate the interconnectedness of all living things.

Activity: Take a ‘spheres’ walk 

What you need: 
Worksheet 1: Earth’s four spheres: interdependent, interrelated, interactive

Before the walk, watch: ‘How trees secretly talk to each other’ (BBC, 2018). This 
short video from the BBC explains how trees talk and share resources right under 
our feet, using a fungal network nicknamed the Wood Wide Web. Some plants 
use the system to support their offspring, while others hijack it to sabotage their 
rivals. Sharing it with the ākonga may help to focus them on the interconnected 
world around us.  Watch BBC’s video ‘How trees secretly talk to each other’.

Refer to Worksheet 1 with a focus on how the spheres work together to create 
phenomena. Next take a walk outside and ask the ākonga if they can identify 
interrelated and interactive phenomena happening in and around their school, or 
– as an after school activity – at home and in their neighbourhood. For example, 
learners living near the sea could observe wave action from strong winds causing 
the coastline to erode. Depending on the phenomena, learners could watch it over 
time (at least a month) and record changes via written observation, photography, 
film etc. before sharing with the wider group.

Activity: Investigate – Everything is connected

Wetland (Repo) connections – ecological and cultural perspectives 

Repo are rich in biodiversity. They are the ‘in between’ places that connect the 
water (hydrosphere) with the land (geosphere), providing habitats for native 
plants, invertebrates, fish, and birds (biosphere). Repo provide mahinga kai, 
medicinal plants for rongoā, material for weaving, and a reservoir of mātauranga. 
As iwi, hapū, landcare groups, and others work to restore repo, it is important 
to consider both the ecological and cultural connections. For the full activity 
description visit the  Science Learning Hub Pokapū Akoranga Pūtaiao (2020b) 
website.

https://www.bbc.com/news/av/science-environment-44643177
https://www.sciencelearn.org.nz/resources/3000-wetland-repo-connections-ecological-and-cultural-perspectives
https://www.sciencelearn.org.nz/resources/3000-wetland-repo-connections-ecological-and-cultural-perspectives
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Additional resources and activities for Session two: mātauranga Māori and interconnectedness

Teacher/Kaiako PLD: Earth’s Systems 
 Find out more on the Science Learning Hub Pokapū Akoranga Pūtaiao 

(2010) website.

‘Te Tapa Ingoa’ by Priscilla Wehi and Hemi Whaanga, Connected 2020 Level 3 
– Kaitiakitanga. This article explores how early Māori went about naming and 
grouping the plants and animals they found around them. It explains what this 
process reveals about Māori ways of viewing the world and the framework 
provided by whakapapa. It prompts comparisons with the Linnaean system 
for naming and grouping organisms and describes an example of Māori and 
Pākehā working together and drawing on knowledge from both systems. 

 Read the article ‘Te Tapa Ingoa’.

‘Listening to the Land’ by Laura Goodall, Connected 2018 Level 3 – 
Cracking the Code. Pauline Harris, a scientist of Rongomaiwahine and Ngāti 
Kahungunu descent, is working with a team of researchers to collect and 
record mātauranga from iwi and hapū about plants and animals in Aotearoa. 
The team is using a computer program to record the mātauranga and connect 
it to particular times and places in history. They hope that this information 
will help us understand how climate change is affecting Aotearoa’s wildlife 
and ecosystems, knowledge that we can then use to plan for the change. 

 Read the article ‘Listening to the Land’.

‘Voyage of Exploration’ by Elinor Chisholm, Connected 2012 Level 4 – Oceans: 
A Source of Life. In ‘Voyage of Exploration’, ākonga read about the marine 
diversity in New Zealand’s territorial waters and the process that NIWA 
scientists use to classify organisms.  Read the article ‘Voyage of Exploration’.

‘Staying Alive’ by Marie Langley and Mike Tapp, Connected 2012 Level 2 
– The Buzz of Bees. ‘Staying Alive’ identifies some reasons why the 
honeybee is becoming endangered. It explains how the behaviour of 
other living things, including humans, is threatening honeybee survival. 

 Read the article ‘Staying Alive’.

Explore the atmosphere using  NASA Climate Kids interactive.

https://www.sciencelearn.org.nz/resources/690-the-ocean-and-earth-s-systems-and-cycles
https://instructionalseries.tki.org.nz/Instructional-Series/Connected/Connected-2020-Level-3-Kaitiakitanga/Te-Tapa-Ingoa
https://instructionalseries.tki.org.nz/Instructional-Series/Connected/Connected-2018-Level-3-Cracking-the-Code/Listening-to-the-Land
https://instructionalseries.tki.org.nz/Instructional-Series/Connected/Connected-2012-Level-4-Oceans-A-Source-of-Life/Voyage-of-Exploration
https://instructionalseries.tki.org.nz/Instructional-Series/Connected/Connected-2012-Level-2-The-Buzz-of-Bees/Staying-Alive
https://climatekids.nasa.gov/whats-in-the-atmosphere/
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Session three: Weather and climate

Learning intentions 

Investigate the critical distinction between weather and climate and relate 
it to global, national and local contexts. Explore how scientific capabilities 
(gathering and interpreting data, using evidence, critiquing evidence, 
interpreting representations, and engaging with science) can help us to 
understand phenomena and support our ideas.

Activity: Video – What’s the difference between weather 
and climate?

To understand climate change and its impacts, it is important to firstly 
understand the difference between weather and climate. A good way to picture 
the difference is to think about the weather as your mood (changeable), 
and climate as your personality.

‘What’s the difference between weather and climate?’ (Morris & Galvin, 2020) 
is a short video discussing key concepts of weather and climate. It outlines 
how the global climate is changing and explores how collective scientific 
knowledge and evidence is being used to help understand why this is happening. 

 Share the BBC’s video with your ākonga.

In small groups, ask the children to discuss and record what they’ve learned from 
the video. Topics to cover include: weather and climate, global climate zones, 
long-term climate trends, and the impacts on life on Earth. Ask them to consider 
how scientific knowledge and evidence is used to help understand why this is 
happening. Come together and share.

Activity: Interactive – Aotearoa New Zealand’s climate

To summarise the climate of Aotearoa New Zealand, locations throughout 
the country have been grouped into broad climate zones. The ākonga can 
learn about the different zones by using the following interactive, and through 
graphing climate data. 

Regional climate data: Aotearoa New Zealand’s diverse topography and its location 
within the southern Pacific Ocean influence our climate and regional weather 
patterns. To obtain long-term temperature and precipitation datasets for 30 
locations around the country  use this interactive from the Science Learning Hub 
Pokapū Akoranga Pūtaiao (2020a).

Activity: Investigate: create a climate graph

 Pearce (2021) – Weather and climate lessons for teachers, Lesson 7 – NIWA

Create a climate graph of two different locations in Aotearoa New Zealand 
and see how rainfall and temperature change throughout the year.

What you need: a computer with MS Excel or a plain HB pencil, a blue pen, a red 
pen, a ruler, and a piece of graph paper.

What to do:

1. Download the  monthly average temperature and rainfall data and choose 
two locations that you’re interested in. It’s best to choose locations that are 
quite far from each other so you can make a good comparison – for example 
Tāmaki Makaurau/Auckland and Ōtautahi/Christchurch, or Kawatiri/Westport 
and Ahuriri/Napier.

2. Copy the data into a separate spreadsheet.

3. If you’re going to create the graph on a piece of paper, watch the
 ‘How to make a Climate Graph’ video. If you’re going to create the graph 

in Excel, watch the  ‘Microsoft Excel: Climate Graph’ video.

4. Compare the two climate graphs you have made for the locations. How are 
they different? How much does temperature and rainfall vary throughout 
the year at the two sites? Can you think of any reasons why the rainfall and 
temperature might be different, based on what you’ve learned in this lesson?

5. Local weather: record local weather over a month. Compare it to the 
 monthly average temperature and rainfall. How are they different? Thinking 

about your climate zone, is it what is expected or is it above or below average?

Activity: Infographic

Share and discuss Worksheet 2: NIWA Temperature difference from average – 
1910–2017 Aotearoa New Zealand.

https://www.bbc.com/news/av/science-environment-53608338
https://www.sciencelearn.org.nz/image_maps/95-regional-weather-data
https://niwa.co.nz/rangi/lesson-7-climate-in-aotearoa
https://niwa.co.nz/education-and-training/schools/resources/climate/meanairtemp
https://www.youtube.com/watch?v=E8wHLYDMHRc
https://www.youtube.com/watch?v=Z3Jl4yrLRN0
https://niwa.co.nz/education-and-training/schools/resources/climate/meanairtemp
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Additional resources for Session three: weather and climate

Connected 2012 Level 3 – Watching the Weather. Related articles include:

• ‘What Makes the Weather’ by Eric Brenstrum, Connected 2012 
Level 3 – Watching the Weather. This article describes the physical 
processes that drive weather: the water cycle and changes in 
air pressure and temperature. The text then explains how these 
processes work together to cause a variety of weather conditions. 

 Read the article ‘What Makes the Weather’.

• ‘New Zealand’s Weather’ by Eric Brenstrum, Connected 2012 Level 3 
– Watching the Weather. This article outlines the global influences on 
the weather. It explores how oceans, continents, and ice caps affect 
the way air moves, heats, and cools. It then reinforces the concepts 
explained in ‘What Makes the Weather’ by applying them to the 
context of weather in the South Pacific and particularly in New Zealand. 

 Read the article ‘New Zealand’s Weather’.

NIWA Rangi – Weather and climate lessons for teachers: Developed for 
teachers, these lessons offer intermediate age ākonga an engaging and 
interactive way to learn about Aotearoa’s wild and mild weather and climate 
patterns.  Find out more by visiting the NIWA website.

MetService New Zealand Te Ratonga Tirorangi: Useful information on daily 
weather, and on understanding climate and weather in general. This includes 
past climate and weather patterns.  

 Find out more on the MetService learning centre website.

https://instructionalseries.tki.org.nz/Instructional-Series/Connected/Connected-2012-Level-3-Watching-the-Weather/What-Makes-the-Weather
https://instructionalseries.tki.org.nz/Instructional-Series/Connected/Connected-2012-Level-3-Watching-the-Weather/New-Zealand-s-Weather
https://niwa.co.nz/education-and-training/schools/teaching-resources/rangi-weather-and-climate-lessons-for-teachers
https://about.metservice.com/our-company/learning-centre/how-to-read-weather-maps/
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FIGURE 1: Earth’s climate system

Solar
radiation

Clouds

Atmosphere–
ice interaction

Evaporation
precipitation

Terrestrial
radiation

Industries

Agriculture

Cities

Transportation

Land surface

Vegetation

Atmosphere–
biosphere
interaction

Sea ice

Oceans

Ocean circulation, sea levels,
biogeochemistry

Ice
sheetGlaciers

Rivers

Volcanoes

Ecosystems

Climate variability
and change

Water 
cycle

Carbon 
cycle

Human
contributions
and responses

H2O, CO2, CH4, N2O, O3 etc.
Aerosols

Atmospheric composition

Land-use/land-cover change

Heat
exchange

Vegetation–soil
interaction



Huringa Āhuarangi | Climate Change — MODULE ONE14

WORKSHEET 1: Earth’s four spheres: independent, interrelated, interactive

Circle the ‘spheres’ that are working together to create the following phenomenon.

Wave action from strong winds causes the coastline to erode G A H B

Volcanic vents in the ocean create habitats for creatures that live in or near the intense heat G  A  H  B

Warming of the oceans with climate change may cause extreme weather G  A  H  B

A sudden intense rainstorm in a drought stricken area can cause flooding and severe erosion, changing the landscape G  A  H  B

Heavy and prolonged rain storms can saturate the land, causing slips G  A  H  B

Create your own phenomenon G  A  H  B

Create your own phenomenon G  A  H  B

GEOSPHERE 
Solid earth

ATMOSPHERE 
Gases (the air)

HYDROSPHERE 
All water

BIOSPHERE 
All life
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WORKSHEET 2: NIWA temperature difference from average – 1910–2017 Aotearoa New Zealand
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