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ACTIVITY: Using weather data

Activity idea

In this activity, students use regional weather data to interpret spreadsheets and create/interpret graphs. The activity supports each of the science capabilities.

By the end of this activity, students should be able to:
· discuss components of the spreadsheets
· create simple scatter plot graphs using annual weather data using Excel or Google Sheets
· discuss and interpret weather data presented in graphs.

[bookmark: bookmark=id.gjdgxs]For teachers

Introduction/background

Weather stations continually collect data from across New Zealand. This data is used for a variety of reasons – for short and extended weather forecasts, developing weather models and exploring trends.

The Environmental Reporting Programme – a joint programme with the Ministry for the Environment and Stats NZ – uses weather datasets as documented evidence when reporting on the state of the atmosphere and climate. The programme makes the datasets they use available to the public. Anyone is welcome to use the datasets to repeat the programme’s analyses or to use them to explore issues of interest.

This activity uses two of the datasets – temperature and precipitation (rainfall). The datasets have been filtered to represent data for a given location. They’ve also been simplified to provide annual data only. The aim of the activity is to introduce students to datasets – how to read and interpret information within a spreadsheet and how to use data to make a graph. The activity supports each of the science capabilities. Choose the capability you would like to emphasise and direct your questioning to suit.

Insight into how the data used in this activity was collected and how the scientists involved ensured the datasets are accurate and robust is presented in the following videos:

· Journey of the greenhouse gas data
· How do we know the data is robust?
· How do we know the interpretation of the data is accurate?
· [bookmark: _GoBack]OAC 2020: an independent scientific report

[bookmark: _heading=h.adymthch5lgz]Teaching suggestions

Part 1: Read and interpret information in the Ministry for the Environment’s datasets

Use the interactive Regional weather data to choose a spreadsheet of interest.

1. Discuss the column headings and what the information in each column represents. Use the table in the student handout to record ideas.
· For more information about the terms ‘anomaly’ and ‘reference period’, read the article Climate change – key terms and/or watch the video Anomalies and outliers.
· The Ministry for the Environment reports on seasonal and annual data. To simplify the spreadsheets, only annual data (the average over the year) is provided.

Possible answers

	statistic
	The average temperature (measured in °C) or precipitation (measured in ml) for the year.

	season 
	Annual – this data represents temperature or precipitation for the year (all four seasons).

	year
	Year in which measurements were taken.

	lat
	The latitude of the location.

	lon
	The longitude of the location.

	site
	The name of the location.

	anomaly
	The variation from a baseline temperature.

	reference period
	The 30-year baseline period.




Part 2: Create and interpret graphs using the datasets

2. Use the data from one of the spreadsheets in the interactive Regional weather data to create a scatter plot in Excel or Google Sheets.
· Select the information in the columns ‘year’ and ‘temperature’ or ‘precipitation’.
· Add a title and label the x-axis and y-axis.
· Add a linear trend line, if desired.
· Discuss the results.
· Create additional graphs to compare temperature or precipitation in other parts of Aotearoa New Zealand.

3. Practise reading and interpreting information found in the average annual temperature graphs in the student handout. Below are some suggested questions to deepen student understanding.
· Where is each location?
· How would the location influence the local temperature/climate?
· What components do the graphs have in common?
· How does the x-axis and y-axis information of each graph vary? (For example, temperature range, number of years of data.)
· What are your thoughts about these variations? (Are they acceptable? Do they cause confusion? Should there be a uniform temperature range for each of the graphs?)
· What are the minimum and maximum average temperatures for each location?
· What is an outlier?
· Are there outliers in any of the graphs? If so, how might you explain them? (Look at the datasets for information – for example, there was no recorded temperature data for New Plymouth for 1952.)
· Each graph shows the linear average temperature over time. This is a trend line. What do you notice in each of the graphs?
· What might explain the linear temperature trend line?
· Where has the information in the spreadsheets come from?
· Do you think the data is trustworthy? Why? How can you find out?
· Why is it important to know if the data is trustworthy?
· How do you think this information helps to inform Aotearoa New Zealand about climate change?

4. Practise reading and interpreting information found in the temperature anomaly graphs in the student handout. Below are some suggested questions to deepen student understanding.
· What is an anomaly?
· What components do the graphs have in common?
· Does the x-axis and y-axis information of each graph vary or is it the same?
· Why are there breaks in the blue lines? (Missing data)
· Where could you find the information to explain them? (The original spreadsheets from which the graphs were made.)
· What do you notice when you compare the average annual temperature graph and the temperature anomaly graph for a location?
· Where has the information in the spreadsheets come from?
· Do you think the data is trustworthy? Why? How can you find out?
· Why is it important to know if the data is trustworthy?
· How do you think this information helps to inform Aotearoa New Zealand about climate change?

5. Practise reading and interpreting information found in the average annual precipitation graphs in the student handout. Below are some suggested questions to deepen student understanding.
· How would the location influence the local precipitation/climate?
· Each graph shows the linear precipitation average over time. This is a trend line. What do you notice in each of the graphs?
· If you look at the spreadsheet information, how do the data points compare with the information in the anomaly column?
· What might explain the linear precipitation average?
· Where has the information in the spreadsheets come from?
· Do you think the data is trustworthy? Why? How can you find out?
· Why is it important to know if the data is trustworthy?
· How do you think this information helps to inform Aotearoa New Zealand about climate change?



For students

Interpreting spreadsheets

Choose a spreadsheet from Regional weather data. Look at the column headings and write down your ideas regarding what the information in each column represents.
 
	Column heading
	Explanation

	statistic
	

	season 
	

	year
	

	lat
	

	lon
	

	site
	

	anomaly
	

	reference period
	





Average annual temperature graphs
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Annual average temperature anomaly graphs
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Average annual precipitation graphs
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