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LEVEL 2: CLIMATE

ABOUT THIS RESOURCE
This Level 2 resource follows on from Climate Level 1, in which students set up sensors in the school grounds 
and garden to take data observations, which they then compare to data from another school, the Bureau of 
Meteorology or their own built microclimate. 

The aim of the whole unit is to illuminate the understanding that weather observations, when taken over many 
years, build a pattern of expected atmospheric conditions for a region or locale. That long-term pattern, when 
taken as a whole, is climate.

As we mentioned in Level 1, the Climate unit is designed to complement your other teaching or projects about 
seasons, weather and climate, or climate change. 

THE BENEFIT OF TINKERING 
We have tried to retain a degree of play in these 
projects to keep students engaged. You may find 
some of the lessons (such as Lesson 1) lead perfectly 
to ‘maker space’ projects, which is fantastic. 

Learning to tinker (or ‘thinker’ – think and tinker)  
is an excellent outcome of all of the IoTKG material, 
and one that we hope to encourage at all levels,  
but particularly at Levels 2 and 3. 

Lessons in Level 2 begin to be a little less directed  
by the teacher and have more open-ended capacity 
for tinkering – this is deliberate. Level 3 will go 
further into student agency. 

For more information about how the three levels  
of IoTKG relate to each other, please consult the 
Teacher Guide. 

DATA LITERACY FOR NATURE
Climate is a system. People, including 
meteorologists, farmers, gardeners and other 
specialists such as ecologists, collect and interpret 
data about climate conditions in a place in order to 
learn and understand how the system works, if it is 
changing, and if so, then how. 

What they do with their observations varies. 
Ecologists may combine climate data with 
observations about the flowering date of certain 
species and the corresponding lifecycle of its 
specialised pollinator insect to understand how they 
are linked (and what may go wrong if that link is 
broken by a changing climate). 

Farmers use climate data and the patterns that can 
be both observed and forecasted about atmospheric 
conditions (weather forecast data) as well as the 

coming season (modelling) to determine crucial 
dates for important tasks. There is no point planting 
a beautiful pasture mix cover-crop, if there is 
unlikely to be rain to help it germinate. 

And finally, gardeners – they use past climate data, 
often expressed as simple models such as ‘zones’, as 
well as short- and medium-term weather forecasts 
to make similar decisions. If you’re a connected, 
data-literate gardener, you don’t just plant your 
tomatoes on Melbourne Cup week because it is ‘the 
rule’; you plant them when the soil conditions in your 
garden are right and the day / night maximum and 
minimum temperatures are warm enough that those 
tomatoes will thrive. 

http://www.iotkg.org


KEY QUESTION: 

How does data help us understand  
our climate and microclimates?

Questions that answer part of the key 
question: 

• How do past climate observations 
(data) inform our understanding?

• What are some of the many ways 
people use climate data? 

• Is climate the same in every location 
within a climate zone?

• What is the difference between 
observations and predictions? 

• How can we use this knowledge in our 
garden? 

Your students may come up with more 
questions of their own. 
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We are not training students necessarily to be 
gardeners, but what we are doing in IoTKG is 
teaching them to use data in this way: to learn about 
a system, make decisions about actions they are 
going to undertake within that system, and take 
action or adjust their actions. 

The world is less of a mystery – and students are 
better able to develop an informed response to 
important public affairs relating to changing climate 
– if they are data-literate. 

Themes in this unit include: 

• weather, climate and seasons

• plants and how they rely on their environment

• understanding climate change 

• growing food and ag-tech innovations.

CONSIDERATIONS FOR THIS UNIT
The exact scheduling of this unit in the school year 
is less crucial that in Level 1 because students build 
their own microclimate, however if you do the unit 
in the cooler months the benefit of the microclimate 
will be more apparent.

If you would like to compare data with another 
school it would be wise to set up that relationship 
in advance – getting the classes on a video call 
together would be a fun way to kick off a real 
remote collaboration.

If you can’t work with another school, and opt to 
run a comparison between students’ own built 
microclimate/s and the open garden, then Lesson 3 
may need to move to the end of the unit to allow for 
at least 2 weeks of data to be collected inside the 
built microclimates. 

http://www.iotkg.org
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AUSTRALIAN CURRICULUM LINKS 

MATHEMATICS
Year 3
Collect data, organise into categories and create 
displays using lists, tables, picture graphs and simple 
column graphs, with and without the use of digital 
technologies (ACMSP069)

Year 4
Construct suitable data displays, with and without the 
use of digital technologies, from given or collected data. 
Include tables, column graphs and picture graphs where 
one picture can represent many data values (ACMSP096)

Year 5
Pose questions and collect categorical or numerical data 
by observation or survey (ACMSP118)

Construct displays, including column graphs, dot plots 
and tables, appropriate for data type, with and without 
the use of digital technologies (ACMSP119)

Year 6
Interpret and compare a range of data displays, 
including side-by-side column graphs for two 
categorical variables (ACMSP147)

Interpret secondary data presented in digital media and 
elsewhere (ACMSP148)

CROSS-CURRICULUM PRIORITIES
Sustainability

DIGITAL TECHNOLOGIES
Years 3&4
Collect, access and present different types of data 
using simple software to create information and solve 
problems (ACTDIP009)

Define simple problems, and describe and follow a 
sequence of steps and decisions (algorithms) needed to 
solve them (ACTDIP010)

Years 5&6
Acquire, store and validate different types of data, and 
use a range of software to interpret and visualise data to 
create information (ACTDIP016)

Define problems in terms of data and functional 
requirements drawing on previously solved problems 
(ACTDIP01)

Years 7&8 
Acquire data from a range of sources and evaluate 
authenticity, accuracy and timeliness (ACTDIP025)

Analyse and visualise data using a range of software to 
create information, and use structured data to model 
objects or events (ACTDIP026)

SCIENCE
Year 3
Science involves making predictions and describing 
patterns and relationships (ACSHE050)

Year 4
Science knowledge helps people to understand the 
effect of  their actions (ACSHE062)

Living things depend on each other and the environment 
to survive (ACSSU073)

Year 5
Scientific knowledge is used to solve problems and 
inform personal and community decisions (ACSHE083)

Living things have structural features and adaptations 
that help them to survive in their environment 
(ACSSU043)

Year 6
The growth and survival of living things are affected by 
physical conditions of their environment (ACSSU094)

Scientific knowledge is used to solve problems and 
inform personal and community decisions (ACSHE100)

http://www.iotkg.org


This level is designed to introduce students to all the skills and knowledge they will need to be 
independent in Level 3. Lessons are less sequential in Level 2; Lessons 1 and 2 and the Google Sheets 
project come first, but the others can be moved around. Extensions can be completed by individuals or 
groups of students as independent projects after a lesson.
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UNIT OVERVIEW 

LESSON 4: RAIN FORECASTERS 

• The classroom 

• 35-45 minutes

Learning how data and IoT can alert us to a weather 
event, such as predicted rain. 

PROJECT:  
FORECAST ALERT

• Indoors or outdoors 

• 30-40 minutes

Setting up an email alert to warn us when 
forecasting predicts particular weather events. 

LESSON 5: TAP TIME

• The classroom or outdoors

• 35-45 minutes
Understanding what an actuator does and working 
out the parameters for an off-the-shelf actuator,  
a LinkTap automatic water tap.

PROJECT:  
SET UP LINKTAP 

• Indoors or outdoors 

• 30-40 minutes
Setting up a LinkTap and LinkTap Gateway, and  
using Integromat to connect them to the IoTKG app. 

EXTENSION IDEA: IS IT ‘WATERING 
WEATHER’ OR NOT? 

• Indoors or outdoors

• 45+ minutes
Working out how to get a LinkTap to respond to 
forecast weather as well as current soil moisture 
conditions.

LESSON 1: MICROCLIMATES

• The classroom or outdoors

• 20-30 minutes

Exploring why people use microclimates and how 
we might build our own.

PROJECT: SET UP  
GOOGLE SHEETS 

• Indoors or outdoors (not location specific) 

• 25-30 minutes 

Setting up a dashboard and Google Sheet. 

LESSON 2: CLIMATE COMPARISON

• Indoors or outdoors

• Duration: 30-40 minutes to agree on and  
set up the school comparison; 20 minutes  
in a later session to interpret the comparison

Negotiating common data parameters for an  
inter-school data comparison.

LESSON 3: MICROCLIMATE  
MINI-MODELS 

• The classroom 

• 35-45 minutes

Learning about weather forecasting, and making  
our own adjusted prediction based on what we 
know of our microclimate. 

EXTENSION IDEA: LIGHT UP  
MY CLIMATE COMPARISON

• The classroom 

• 45 minutes

Setting up smart light bars to illustrate the 
difference between the data from two locations. 

http://www.iotkg.org
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EQUIPMENT / RESOURCES
BASIC SOFTWARE AND EQUIPMENT LIST

• Miflora sensor and Espruino device / puck (one of each, although you are welcome to get more)

• IoTKG app running on a tablet or device

• Google sheets or Excel

• A Thingspeak account (optional) – www.thingspeak.com

LEVEL 2 SOFTWARE & EQUIPMENT LIST
During the course of these Level 2 lessons, we show you how to set up and use these new items  
for applied uses in the school garden and worm farm:

• Integromat – www.integromat.com

• LinkTap Water Timer device and LinkTap Gateway – www.link-tap.com 

• An extra Miflora sensor and Espruino device / puck if running comparisons between a built microclimate 
and the open garden (optional)

WHAT THE EQUIPMENT IS DOING
The Miflora sensor connects (pairs with) the puck 
(an Espruino device). The sensor sends data to the 
puck, where it is stored.

At Level 2 we show students how to connect this to 
the cloud so that you can use data to create alerts  
or make actions happen.

Using Integromat

Integromat is a tool that connects web apps and can do things with data – we use it to pipe 
(send) sensor data into Google Sheets. This requires another device (such as a phone or tablet) to 
sit within Bluetooth range of the devices – it sends data continuously to the cloud. The advantage 
is that you do not need to come in range of the puck to collect data – the data flows to you. 

http://www.iotkg.org
http://www.thingspeak.com
https://www.integromat.com
http://www.link-tap.com
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LESSON 1

MICROCLIMATES

PURPOSE: 
Introducing the way people use data to identify 
microclimates 

LOCATION: 
Indoors or outdoors

DURATION:
20-30 minutes 

YOU WILL NEED: 

• a whiteboard

• internet access to play the short video

We will:

• Explore the difference between weather and 
climate

• Look at what a microclimate is and learn 
that farmers use data to confirm the effect 
microclimates have on light, temperature, soil 
moisture and humidity

• Explore some of the ways we could make our 
own simple microclimates

GUIDING QUESTIONS: 

• What is a microclimate? 

• How do people benefit from 
microclimates? 

• How and why do people build 
microclimates?

http://www.iotkg.org
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THE DIFFERENCE BETWEEN  
WEATHER AND CLIMATE

• To get started, take one minute to quickly 
record a class list list of all the different  
words for weather students know (sunshine, 
snow, sleet, rain, hail, drizzle, heatwave, 
drought, clouds, stormy, fog, wind, 
precipitation, humidity.) 

• Introduce students to the saying:

‘Climate is what you expect;  
weather is what you get.’

• What do students think this means? 

• Weather is the short-term observation of 
what the atmosphere is doing today, tomorrow 
and for a few days after that (observations 
plus short-term forecast data). Climate is the 
definition of a typical pattern of conditions in 
an area or region and is built up by observation 
over many years (long-term data records and 
observations plus long-term climate models).

MICROCLIMATES

• Ask the class if anyone can remember what  
a microclimate is (from Level 1).

Play 1-2 minutes of the following video as an 
example of a microclimate, in this case under trees. 

Western Port Catchment Landcare Resources:  
Regenerative Agriculture Key Principle 6  – 
Integrating Trees (video, duration 6:31):  
youtu.be/n6gJW4R-g_U 

This short, clear video talks about trees and the 
microclimate they produce which is useful in a 
regenerative farm design. 

Play it from 01:15 to about 03:00 to share these two 
important points: 

1. That trees hold humid air under their canopy, 
which comes from their evapo-transpiration of 
water vapour. The foliage of trees prevents wind 
and sun from evaporating moisture from the soil. 

2. The important observation that the top ten 
centimetres of soil under trees in pasture has 
measurably higher levels of moisture than the 
same depth of soil in open pasture. This goes 
against the idea that trees will take moisture 
away from crops. 

What is a microclimate? 

A microclimate is the name we give 
to an area inside a larger climate area 
that has consistently warmer, or cooler 
temperatures, higher or lower humidity, 
and higher or lower wind speeds, affecting 
the rate of evaporation. 

A classic example of a microclimate is 
a brick wall that will retain and radiate 
heat. Gardeners use ‘warm spots’ like this 
to grow tender crops such as tomatoes, 
getting the longest possible growing 
season by keeping the tender plants warm 
in spring and autumn.

Despite the name, a microclimate does  
not have to be tiny. While a microclimate 
can be a ‘warm spot’ or a ‘cool spot’ in your 
garden, it could also be a warm valley or 
a cool high plain within a larger climate 
region. 

Growers (and farmers of all types) take 
advantage of microclimates in planning 
their planting, scheduling sowing and 
harvesting, moving animals, even placing 
buildings in favourable microclimates 
for human comfort. They also create 
windbreaks and other features to 
purposefully make microclimates.

The regenerative farmers in the video have taken 
data about soil moisture and concluded that trees 
provide a useful microclimate in their pasture, which 
is slightly more humid and has higher moisture 
levels in the soil than open pasture does.

http://www.iotkg.org
https://youtu.be/n6gJW4R-g_U
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PROJECT

Challenge students to modify a  
pre-existing design for a microclimate 
shelter to ensure that it somehow 
incorporates IoT data collection as  
an integral part of its design. 
Encourage them to test and trial 
options – for example, does the 
location of the sensor inside a 
greenhouse change the data it 
provides? 

TEACHER RESOURCES

PIP Magazine – Build a cold frame: https://
pipmagazine.com.au/grow/build-a-cold-
frame/ 

Chicken Chick – Helping Chickens Beat the 
Heat: https://the-chicken-chick.com/beat-
heat-helping-chickens-survive-high/

Ground to Ground – How to grow bananas 
in Melbourne: https://groundtoground.
org/2011/07/12/how-to-grow-bananas-in-
melbourne/

MICROCLIMATES BY DESIGN
Recap: Microclimates help growers in many ways, 
such as by providing an area for growing plants 
where the air or the soil is warmer in winter/spring 
and cooler in summer. Microclimates like under the 
trees in the video may have higher humidity in the air 
and the soil, or has more or less direct sunlight. This 
can benefit plants, people, livestock.

In our garden, how are some of the ways we could 
create a microclimate? 

Investigate with the students some of the following 
options – plans and designs for all of these should 
be readily available online if you intend to build one. 
You can measure the temperature, light and humidity 
inside it and compare this data to the open garden.

• Cold frames

• Hot compost growing beds

• Shade houses

• Green houses

• Ferneries

• Milk bottle frost protectors

• Banana cages

• Chicken coop misters

• Mini shelter-belts

• Thermal mass walls or water containers

http://www.iotkg.org
https://pipmagazine.com.au/grow/build-a-cold-frame/
https://pipmagazine.com.au/grow/build-a-cold-frame/
https://pipmagazine.com.au/grow/build-a-cold-frame/
https://the-chicken-chick.com/beat-heat-helping-chickens-survive-high/
https://the-chicken-chick.com/beat-heat-helping-chickens-survive-high/
https://groundtoground.org/2011/07/12/how-to-grow-bananas-in-melbourne/
https://groundtoground.org/2011/07/12/how-to-grow-bananas-in-melbourne/
https://groundtoground.org/2011/07/12/how-to-grow-bananas-in-melbourne/
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TO SET UP GOOGLE SHEETS USING 
INTEGROMAT

Visit the IoTKG website to get the  
video called Google Sheets Setup.  
www.iotkg.org

Data becomes valuable when we start to analyse the patterns in the data and use it for purposes  
such as maintenance and making alterations to a system. 

We need to collect data in one place over a period of time to be able to look for patterns in the data. 
By connecting the IoTKG app to a cloud-based service such as Integromat, you can draw data out 
of the puck into other applications. We will use this to set up a dashboard that collects our data on 
Google Sheets.

PROJECT: SET UP GOOGLE SHEETS

ABOUT INTEGROMAT 
Integromat is an automation service 
which connects one app to another 
over the internet. It’s a tool to link 
apps and services and tell them to 
do something. It can also handle and 
sort data. 

When you set it up and tell 
Integromat where your IoTKG app 
data is, you can send that data into 
other apps such as Google sheets. 

In this instance, Integromat will put your data 
into a nice, neat spreadsheet you have set up 
ready to receive it. 

GET GOING
Your first two steps are:

1. Create an Integromat account at  
www.integromat.com

2. Create a Google Sheet where you are going 
to collect the data.

Integromat will interpret the data from the 
cloud in such a way that it can be seen and  
used in a spreadsheet such as Google Sheets.

TIP
When using Integromat it is best to ensure a 
device or tablet is continuously connected to  
the puck.

http://www.iotkg.org
http://www.iotkg.org
http://www.integromat.com
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PURPOSE: 
Introducing the way people use data to identify 
microclimates 

LOCATION: 
Indoors or outdoors

DURATION: 
30-40 minutes to agree on and set up the school 
comparison; 20 minutes in a later session to 
interpret the comparison

YOU WILL NEED: 

• your garden data for temperature in a Google 
Sheet or Excel spreadsheet

• you will want to prearrange a video call with 
another IoTKG school to agree on the parameters 
of the comparison (optional)

We will:

• Explore past data observations in at least one 
place other than our garden

• Bring data together from two places and 
compare them

• Make conclusions about our own garden 
location and its specific microclimate

GUIDING QUESTIONS: 

• What makes climate different 
around the world? 

• If we compare our data to a local 
weather station observation, will 
it be different? 

• What might cause those 
differences?

LESSON 2

CLIMATE COMPARISONS

http://www.iotkg.org
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A ONE-DAY WEATHER COMPARISON

• Explore today’s weather observation data 
from three different places in different parts 
of Australia. For example, Darwin, Hobart and 
Perth. (You’ll get these from the front page of 
www.bom.gov.au) 

• (Note: The locations do not need to be in 
Australia, so if you’re studying or have 
connections to other places, use those places. 
They just need to be in a different climate zone 
and you need today’s temperature.)

• Ask students to tell you what the temperature 
is in your garden today using your sensor data.

• Locate all of the places on a map. 

• Compare the temperature of the three places to 
today’s temperature in your garden. Work out 
the difference. 

• Find out the climate zone for each location. 

• Jot them down in a table like the following. 

WHAT DO WE THINK IS CAUSING  
THE DIFFERENCES? 
Latitude is a major determinant of the climate of 
an area (because if affects the angle at which the 
sun’s rays strikes the Earth, the steeper the angle, the 
more intense the light and heat) – but other factors 
comes into play too, including proximity to oceans 
(maritime climate) or not (continental climate), 
prevailing winds and altitude. Use the map and 
digital resources to explore differences in:

• latitude

• proximity to oceans

• prevailing winds 

• altitude.

LEVEL 2: CLIMATE | LESSON 2

LOCATION: TODAY’S  
TEMPERATURE:

HOTTER OR COOLER  
THAN OUR GARDEN BY: CLIMATE ZONE:

Our garden, Melbourne 21.6̊ C control Temperate

Darwin,  Northern Territory 34.1̊ C hotter by 12.5̊ C Tropical

Hobart, Tasmania 18.9̊ C cooler by 2.7̊ C Cool Temperate

Perth, Western Australia 23.2̊ C warmer by 1.6̊ C Warm 
Mediterranean

SHARE TO COMPARE
In Level 1, you compared your garden data to data 
from the Bureau of Meteorology. Now, we would 
like to share data and compare data with one of the 
other schools in the IoTKG program.

By now, you should have your data feeding into a 
spreadsheet. You will need this. 

Visit the Trello board for IoTKG schools and search 
either for another school’s data (several schools 
have uploaded periods of data to their boards) or 
use the Trello board messaging as a way to make 
contact with another school and arrange to share 
data for the same period (e.g. Term 2). Trello allows 
you to upload files that can be integrated onto one 
worksheet with your own data to run a longer-term 
comparison than the one-day comparison we did 
above. 

http://www.iotkg.org
http://www.bom.gov.au
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Connect students from both schools and have them 
work together to determine: 

• What is the best comparable location for our 
sensors in both gardens?

• How can we ensure we are not putting one  
of our sensors into a microclimate? (Hint: you 
have a map from Level 1.) 

•  What is the best interval of data to take and 
should it be the same? 

Have students make an agreement, then get them 
to work out how to feed the same data into ONE 
Google Sheet set up on the terms they agreed. 

INVESTIGATE THE DATA  
(A LATER SESSION)
When the data is running, investigate these questions 
(and more of your own): 

• Is one school consistently warmer than the 
other? (Make a line graph to compare them.)

• Why do we think this is? 

• Does this affect the kinds of plants they could 
grow – i.e. can one school grow bananas in  
the open while the other would have to create  
a banana dome for theirs? 

• How do both schools compare to their nearest 
Bureau of Meteorology weather station? How 
would it be best to graph the data to look  
for patterns, i.e. what kind of graph would  
we use and what other considerations do we 
need to make?

http://www.iotkg.org
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LESSON 3

MICROCLIMATE MINI-MODELS

PURPOSE: 
Making our own adjusted prediction (for our micro-
climate)

LOCATION: 
The classroom

DURATION: 
35-45 minutes 

YOU WILL NEED: 

• your own data compared to another school’s 
and/or BOM data

• OR your own data from the open garden 
compared to data from inside one of the 
students’ own built microclimates 

GUIDING QUESTIONS: 

• What is our microclimate? 

• How does weather forecasting 
work? 

• What can local knowledge add 
to predictive data (forecasts?)

We will:

• Explore what we know of our own 
microclimate

• Gather predictive data

• Make our own adjusted prediction based  
on what we know of our microclimate

LEVEL 2: CLIMATE | LESSON 3

http://www.iotkg.org
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TEACHER NOTE

If you have not perceived much difference 
between your school and another school or 
your school and the BOM, why not use one 
of the student shelter designs from the end 
of Lesson 1 and run this activity comparing 
between their built microclimate and the 
open garden? 

You may need to schedule this lesson for 
later in the unit in order to collect 2-3 weeks 
of data for the activity. You can skip to 
Lessons 4 and 5 and come back to this one.

MASTERING YOUR OWN MICROCLIMATE
Given what we have learned in the previous lessons, 
what statements can we now positively make about 
our local microclimate that are based on data and 
the patterns in data? 

For example: 

• Our garden is usually about 2 degrees cooler 
than our partner school because we are nearer 
to the beach. 

• It is usually 4 degrees warmer inside the 
banana cage in winter because the hot compost 
provides warmth under the canopy. 

• The tomato bed is a warm spot in spring 
because the water tank provides thermal mass.

Use the data from sensors to be specific about what 
the difference is – i.e. quantify it in numbers and 
define a range. 

Your reasons for the difference may  
be an educated guess. A nice extension  
project would be to ask students to design  
an experiment to prove or disprove that  
this is the main reason. 

They could survey why people think the difference 
exists, then design an experiment using sensor 
observations and comparisons of temperature, light 
and moisture to see if they can positively assert that 
one factor, e.g. warmth radiating from the water 
tank on cold nights, is a reason for the observed 
microclimate.

TO PREDICT THE FUTURE, YOU NEED  
TO KNOW THE PRESENT
Remind students that a prediction is not something 
that is guaranteed to happen. It is something that 
might happen, and is likely to happen, based on past 
and present data. A prediction is not a promise.

To predict the weather (give a forecast), the more 
accurate the current observations (data) are, the 
more likely the prediction will be accurate. 

Explain that the Bureau of Meteorology uses 
numerical weather prediction models which  
take into account current and past observations 
(current and historical data) and predict what will 
happen with the weather. Here is what they say: 

‘Computer weather models, or technically, 
‘numerical weather prediction’ models, are the 
main tools we use to forecast the weather. In 
a nutshell, they take all of the mathematical 
equations that explain the physics of the 
atmosphere and calculate them at billions 
of points within the atmosphere around the 
Earth. The weather models require enormous 
computing power to complete their calculations 
in a reasonable amount of time, meaning they 
use some of the most powerful supercomputers 
in the world—our supercomputer, for example, 
can handle more than 1600 trillion calculations 
per second! The models take the past and 
current weather observations of the atmosphere 
and ocean as the starting point, and plug them 
into the mathematical equations that calculate 
the weather into the future.’

If time permits, you and students can read more 
about the role of meteorologists, trained in 
mathematics and the science of weather, use many 
models plus human interpretation to create and 
update (twice a day) the forecast. The full article 
is on the BOM blog: http://media.bom.gov.au/social/
blog/1696/explainer-how-meteorologists-forecast-the-
weather/

LEVEL 2: CLIMATE | LESSON 3
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WHAT’S THE BIG DEAL ABOUT IOT AND WEATHER? 

The potential for discrete data in many specific locations measuring atmospheric changes (i.e weather) 
all the time and at multiple different altitudes is extremely important to weather prediction science. 

Why? Think about it this way:  
If an airline knows exactly when and where wind and updrafts will be, they can plot a route that  
by-passes turbulence and saves fuel. 

If aerial fire-fighting command have much more precise knowledge of atmospheric and fire-created 
temperatures and updrafts, they could reduce one of the most dangerous aspects of fire-fighting and 
water-bombing. 

If growers of crops like wheat, grapes and fruit knew for certain that their crop could wait just a little 
longer until it was at perfect ripeness, without being ruined by rain, hail or wind, they could take away 
one of the biggest financial risks in farming, the failure of a crop through weather events.

And gardeners like you can be sure that when you plant a heat-loving plant like a melon, it has the 
full term in needs in frost-free, hail-free comfort in which to grow and the fruit to come to full, ripe 
deliciousness.  

LEVEL 2: CLIMATE | LESSON 3
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LIGHT UP MY CLIMATE COMPARISON

In Living Things Level 2, students learned how to 
set up a light alert to tell them about conditions 
in the worm farm. 

Can they use the same equipment in this situation 
to provide some sort of visual comparison 
between two sets of sensors? For example,  
a sensor inside a built microclimate such as a 
shade house compared to a sensor in the open. 

Setting a colour scale for common bands of 
temperature will be important. Students would 
have to look closely at the data and work out 
their reasoning for why certain bands matter 
– e.g. a temperature above 20̊ C has a huge 
positive effect on seedlings if the outside 
temperature is cool, however if the seed-raising 
greenhouse reached 28̊ C or greater, the seeds 
might be in danger.

Discuss their plan and its underlying reasoning, 
then allow them to tinker to see if they can make 
it work. Encourage variations and trials of new ideas.

EXTENSION IDEA

http://www.iotkg.org
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LESSON 4

RAIN FORECASTERS

We will:

Introduce the idea that a simple network could alert 
us in advance of a rain event

Explore how to set up such an alert and the best 
method and timing for our alert 

Discuss the limitations of a simple alert 

PURPOSE: 
Forecasting a desired weather event. e.g. rain

LOCATION: 
The classroom

DURATION: 
35-45 minutes 

YOU WILL NEED: 

• your own data compared to another school’s 
and/or BOM data

• OR your own data from the open garden 
compared to data from inside one of the 
students’ own built microclimates 

GUIDING QUESTIONS: 

• Can we get an alert for a 
predicted event such as rain?

• How would we use this 
knowledge in the garden?

• What is the best way to receive 
such an alert? 

LEVEL 2: CLIMATE | LESSON 4
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GETTING STARTED 
Walk around the garden and discuss the health of 
the plants. What are some of the weather events 
that might threaten our plants? Make a class list. 
It might include events such as major rain storms, 
thunder storms which could bring hail, cold weather 
including but not limited to frosts, hot dry weather. 

Remind students of the needs of plants, including 
well-drained moist soil. It is not just major events 
that threaten the plants but also changes to the soil 
conditions that affect what the plant needs.

Share a list of specific, plant-needs based threats  
to the garden:

• Rain events – waterlogged soil, branches 
breaking under the weight of water, 
greenhouses and shade houses being pushed 
over by wind and the weight of water

• Storm events – wind damage to trees 
(branches dropping on plants, or on 
greenhouses, cold frames and shade houses), 
hail damage to plants.

• Heat – very hot days, extended heatwave 
periods stressing plants so they bolt or stop 
producing, very dry soil.

• Cold – very cold nights, extended periods of 
cold slowing plant growth to nearly nothing, 
frost killing tender plants, very cold soil 
preventing germination.

DISCUSS 
How can we use weather predictions (forecasts) to 
help us know when these events and conditions are 
likely? 

Given what we know about the microclimate of 
our garden (and of our built microclimates), do we 
need to adjust our understanding of alert data? For 
example, if our garden is usually 3 degrees cooler 
than the BOM forecast then we need to know if the 
night temperature is predicted to go to 3̊ C or lower, 
because in our garden we might get a frost.  

Work through the headers above (Rain, storms, heat, 
cold) and look at each one in conjunction with what 
you know about your own microclimate. 

LEVEL 2: CLIMATE | LESSON 4

SETTING UP ALERTS
The project on the next page will help us set up 
forecast data through Integromat, which we can use 
to alert us to these events.

When the forecast data has been set up, come back 
to the list of events students felt were important and 
give them the opportunity to tinker with the data and 
the alerts to find out how to run a forecast-based 
alert for rain, storms, heat and cold. Are some of 
these events more difficult than others to predict? 
(Storms, for example.) Why? Students research how 
and why storms are harder to predict.

READING THE RAIN FORECAST

When the forecast days 70% chance of 
1-5mm rain, what does that actually mean? 

Learn how to read the rain forecast with this 
information from the BOM blog – some of it 
may surprise you!

http://media.bom.gov.au/social/blog/209/
right-as-rain-how-to-interpret-the-daily-
rainfall-forecast/

http://www.iotkg.org
http://media.bom.gov.au/social/blog/209/right-as-rain-how-to-interpret-the-daily-rainfall-forecast/
http://media.bom.gov.au/social/blog/209/right-as-rain-how-to-interpret-the-daily-rainfall-forecast/
http://media.bom.gov.au/social/blog/209/right-as-rain-how-to-interpret-the-daily-rainfall-forecast/
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PROJECT: FORECAST ALERT 

We can get sensors to warn us of extreme  
heat event or extreme cold (such as a frost) 
based on forecast data.

We can program it to tell us with enough 
warning so we have time to water the garden  
or cover tender plants. We can set this alert to 
send once a day, e.g. in the morning before a  
hot day or in the afternoon before a cold night. 

TO GET STARTED

• Visit the IoTKG website to get the video 
called Weather Forecast Email Alert. 

www.iotkg.org

REFLECTION ON VIDEOS 
After watching the videos, discuss: 

• What does the software do? 

• What do the actuators do? 

• How do they communicate with us?

• Who is best to receive the alert?

• How should we send it? 

• When should we send it? 

• What data should we use for forecasting?

EXTENSION
The video shows you how to set up an alert via 
email in response to predictive weather forecast 
data. Can you set up an SMS alert using similar 
methods? 

TIP
You will need to download the Integromat app  
to the device that receives the SMS.

This video will show you how to use predictive 
weather forecast data and Integromat to 
communicate to an email address in response  
to a condition you set, such as ‘Alert me via 
email if the predicted forecast will be equal  
to or greater than 34̊ C.’

http://www.iotkg.org
http://www.iotkg.org


© MONASH UNIVERSITY – IOTKG, RELEASED UNDER CC BY-NC-SA 4.0      WWW.IOTKG.ORG 20

LESSON 5

TAP TIME

We will:

Explore the potential to link an alert to an actuator, 
in this case a tap.

Define reasonable parameters for turning the tap on 
and off.

Explore other ideas and options for actuators in the 
garden. 

PURPOSE:
Using a smart tap to respond to a dry soil alert

LOCATION: 
The classroom 

DURATION: 
30-45 minutes 

YOU WILL NEED: 

• your own data compared to another school’s 
and/or BOM data

• OR your own data from the open garden 
compared to data from inside one of the 
students’ own built microclimates 

GUIDING QUESTIONS:

• Can we get an alert for dry soil?

• Could we link that alert to a tap 
that automatically turns on?

• What are the parameters we 
need to define first? 

LEVEL 2: CLIMATE | LESSON 5
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GETTING STARTED
Review: we have an alert that tells us about forecast 
weather. 

Remember we said that forecast data is most useful 
when we know the current conditions. For example, 
if we know the garden soil is dry but rain is coming, 
we might not turn on the watering system. This is 
more efficient use of the resource (water) and is 
more sustainable.

What if we combine three things together, data from 
the garden now, plus the weather forecast plus an 
actuator that will do something in response to the 
data? 

THINKING THROUGH THE PROBLEM
Let’s look at what we need to think of: 

TRIGGERS / CONDITIONS
What is an appropriate level of moisture  
for plants in the soil? 

• What are the plants in the soil near the 
sensor? 

• How much moisture do they need? 

• Can we get this expressed as a percentage 
or work it out based on observation and 
experience?

Does a certain temperature trigger the alert? 

• Can we base this on past data and 
experience from our garden?

• Is temperature important for soil moisture 
levels for this case or can we set it aside 
for now? (Soil at 20̊ C can go for longer 
being watered but a soil at 30̊ C is subject 
to greater evaporation and might need 
watering more often.)  

(Set this aside, but work through this with 
students briefly first.)

What is an actuator?

An actuator is a component of a system 
that is responsible for moving a part 
or parts. There are electric, hydraulic, 
pneumatic, magnetic, and other types of 
actuators depending on how the ‘create’ 
movement. Examples of actuators include 
valves, flaps, drives, clamps and other 
machine elements that add or remove 
motion from a part or parts of a system. 
They can be simple or complex. 

http://www.iotkg.org
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PARAMETERS / LIMITS
What time of day / night should we set the 
LinkTap to operate?  

• Can we base this on past data and 
experience from our garden?

How much water is enough? 

• What mechanism is going to spread the 
water to the plants (weeper nose, sprinkler, 
drippers?)

• Do we need to know rate of flow? Why? 

How long should we allow the tap to run? How 
will we tell the tap to stop? 

• If the water runs until the sensor registers 
a percentage of moisture in the soil, what 
should this be? 

• What considerations do we need to think of, 
e.g. is the water spreading evenly around the 
plants (remember the aim is to water the 
plants, not to water the sensor!) 

What are the risks if the tap does not stop? 

• Can we build in a safe-guard against 
wasting water and drowning plants, e.g. tap 
turns off at 5pm regardless? Is this sensible? 

Allow students time to tinker with the tap, the 
possible fittings for it (hoses and sprinklers), 
to test rates of flow and to work out a plan 
for their automatic watering. 

Remember that a smart tap is only smart  
if you tell it exactly what to do and when  
to stop!

http://www.iotkg.org
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PROJECT: SET UP LINKTAP

TO GET STARTED 

• If you don’t already have an 
Integromat account, set one up. 
www.integromat.com

• Procure a LinkTap and LinkTap 
Gateway if you need to. 

• Set up a LinkTap account at  
www.link-tap.com

• Visit the IoTKG website to get these 
two videos. www.iotkg.org

1. LinkTap Set up 

2. Connect LinkTap to Integromat 

The LinkTap Water Timer and Gateway can be set up to respond to data and controls an actuator 
which open and close a valve on the water faucet. 

This project show you how to set it up and get it running in the scenario we worked out in Lesson 5. 

Here’s how to set up the LinkTap to respond to data from the Miflora sensor, puck and IoTKG app. 

We are going to do two things: 

1. Set up the LinkTap via a LinkTap Gateway. 
The LinkTap Gateway physically connects 
to the internet via an ethernet port and 
communicates with the taplinker, a tap that 
can be controlled remotely over the internet.

2. Set up Integromat which enables us to 
connect the LinkTap to the IoTKG app.

• Work through the videos to set up the LinkTap and to set conditions to control it via Integromat 
in response to the IoTKG sensor data. 

• You can do both videos in one sitting or over two sessions. 

TIP 
It can be useful to have a second device running 
the videos so that you don’t need to stop and 
exit Integromat or either of the apps each time 
you complete a step. 

WHAT IS HAPPENING 
The LinkTap is connected to the internet via  
the LinkTap Gateway, and it responds to the 
LinkTap app. 

Integromat is the ‘connector’ tool between the 
LinkTap app and the IoTKG app. In Integromat, 
you determine an action that relates to a 
condition – e.g. ‘turn the tap on if soil moisture 
levels are below 50.’

http://www.iotkg.org
http://www.link-tap.com


IS IT ‘WATERING WEATHER’ – OR NOT?

Here is a challenge project for students who’d like to go further.

Can they work out how to set up an actuator that will open the LinkTap if the conditions (now) in 
the garden plus weather conditions in the forecast (future) via weather data accessed via Integromat 
suggest that the soil is and will remain too dry to support healthy growth of our plants? 

They will have two sets of parameters to define (instead of the one set they did above). The LinkTap 
app includes a weather adjustment that only waters if the weather prediction model forecasts less than 
3mm rain for the following day.

Soil is dry

+
Sun and heat are forecast

=
Turn on the LinkTap

NOW FUTURE ACTION

Link
Tap
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EXTENSION IDEA
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STUDENT REFLECTION SHEET

DATA AND NATURE

After doing this unit, what have you learned that was new to you about how data relates to weather 
and climate science? 

How would you define a simple network? 

Why do you think weather forecasting (predictions) are so difficult? 

If you could build a microclimate for anything what would it be for? (E.g. climate-controlled  
soccer field so you never freeze at practice.) How would you do it in a low-tech / a high-tech way? 

Why do you think weather data is becoming increasingly important, and how might this relate  
to the rise of private companies running weather data collection satellites and services? 

http://www.iotkg.org
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