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Aims:

Understand what the aurora is and what causes it

Explain the three key variables that determine if the aurora will be visible
Consider the geographical conditions that allow the aurora to be viewed
Interpret scientific data to make and present an aurora forecast
Understand how to read real aurora forecasts from the BoM/ NOAA

The aurorais a spectacular natural light display that occurs when charged particles from

the sun interact with Earth’s magnetosphere (SWS BoM).

After completing this class, you will understand the conditions under which the aurorais
visible, be able to read aurora forecasts, and choose a good location for viewing it.

Activity 1: Understanding the aurora

Watch the following videos from the Bureau of Meteorology and answer the questions:

What is an aurora? : https://youtu.be/FplLd20_htF87?si=1Zxycn8GHUI29wWX

1.

What is the name for the rings around the poles where auroras are
concentrated?

What are auroras called in the southern hemisphere?

What is the solar wind?

How fast can the solar wind travel when the sun is active (during a solar storm)?

What protects Earth from the solar wind?


https://youtu.be/FpLd20_htF8?si=IZxycn8GHlJl29wX
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6. Whattwo gases in Earth’s atmosphere interact with the solar wind?

7. What determines the colour of the aurora?

Catching the aurora : https://youtu.be/0xUF82rVIJE?si=PANE9pQo5CDhmWBQ

8. What weather conditions are best for aurora viewing?

9. Give an example of a good aurora viewing location.

10. Which compass direction should you face to view the southern lights?

11. What times are best for aurora viewing?

Activity 2: Making an aurora forecast

The visibility of the aurora is controlled by 3 geomagnetic variables. These are:
1. Solar wind speed: The speed of solar particles emitted from the sun.
2. Kpindex: A measure of geomagnetic activity on a scale from 0 to 9.
3. Bz:The orientation of the solar wind’s magnetic field.

(SWPC NOAA)

This data is collected by satellites positioned between Earth and the Sun. One of these
is NASA’s DSCOVR (Deep Space Climate Observatory). This satellite is positioned
approximately 1.5 million kilometres from Earth and monitors the solar wind in real-time
(NOAA NESDIS). The data collected is used to make aurora forecasts and alerts.

You can view Real Time Solar Wind data here:
https://www.swpc.noaa.gov/products/real-time-solar-wind

By default, the data for the past 7 days is shown however there are options underneath
the graphs to change the time period and type of data displayed.


https://youtu.be/0xUF82rVljE?si=PAnE9pQo5CDhmWBQ
https://www.nesdis.noaa.gov/our-satellites/currently-flying/dscovr-deep-space-climate-observatory
https://www.swpc.noaa.gov/products/real-time-solar-wind
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Figure 1 shows where the Bz, wind speed and Kp data is located.
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Figure 1: Labelled real time solar wind data for the period of 3 June - 10 June 2026
(SWPC NOAA, https://www.swpc.noaa.gov/products/real-time-solar-wind).

The graphs for Bz, solar wind speed and Kp index are labelled.

For the aurora to be visible, all the following conditions must be met:

1. Solar wind speed must be fast
2. Kp mustbe high
3. Bz must be negative (southward)

(69Nord, 2025)

Your teacher will now arrange you into small groups.

Imagine you are a team of scientists working at the Australian Space Weather
Forecasting Centre.

You have been provided with data about the geomagnetic conditions for 3 different times
(Table 1) and descriptions of 3 different locations in the Hobart area (Table 2). You can
also look these locations up on Google Maps.

Your task is to study the data in the tables and decide:

a. Will the aurora be visible at each time?
b. When would be the best time to view the aurora?
c. Which location would be best to view the aurora from?

You should compile your ideas as a short weather forecast-like report.

Fully justify your choice of aurora-viewing time and location.


https://www.swpc.noaa.gov/products/real-time-solar-wind
https://www.google.com/maps

You will then present your group’s forecast to the rest of the class.
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Time Kp Solar wind (km/s) Bz (nT)
6pm 3 350 +2
9pm 5 500 -4
12 am 7 650 -8

Table 1: The solar wind, Kp index and Bz value for three different times.

Location

Description of Location

Short Beach

The closest beach to Hobart city (15
minutes' walk away). Within the Sandy
Bay suburb. Faces southeast.

Taroona Beach

A beach 15 minutes' drive out of Hobart
city with an unobstructed view to the
South.

Franklin Square

A parkin the heart of Hobart city.

Table 2: Descriptions of 3 different locations around Hobart.

Extension question: If you finish your aurora forecast before it is time to present to the

class, research where your closest aurora viewing location is.

Activity 3: Reading BoM and NOAA aurora forecasts

We will now look at real aurora forecasts and learn how to read these.

Navigate to the Australian Space Weather Forecasting Centre:

https://www.sws.bom.gov.au/Aurora

This webpage displays the current aurora conditions, as well as current values for the
Kp index, solar wind speed and Bz value. These are labelled on Figure 2.



https://www.sws.bom.gov.au/Aurora
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Figure 2: Labelled aurora conditions webpage from the BoM’s Australian Space
Weather Forecasting Centre for 8 June 2026 (SWS BoM,
https://www.sws.bom.gov.au/Aurora).

Current aurora conditions (red box), current Kp index (green box), current solar wind

Current aurora

and Bz value (blue box).

conditions:

The colour of the aurora conditions text box changes according to the aurora alert level:

- Greybo

X: ho current aurora alert.

- Orange box: aurora watch notice. Issued when solar wind conditions are

favourable for auroras occurring in the next 1-3 days (BoM, 2018).

- Red box: aurora alert. Issued when there is a high chance that an aurora will be
visible now (BoM, 2018).

Look at the current conditions and answer the following questions:

1. Isthere currently an aurora alertin place?

2. Whatis the current Kp index? Are conditions quiet, active or stormy?

3. What are the current values of solar wind speed (velocity) and Bz value?


https://www.sws.bom.gov.au/Aurora
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Short-term aurora forecasting data is also available from the NOAA.

Navigate to the NOAA’s 30-minute aurora forecasting webpage:
https://www.swpc.noaa.gov/products/aurora-30-minute-forecast

The webpage contains animations that show the extent of the auroral oval at both poles
for the next 24 hours based on current forecasts (see Figure 3). The ovalis coloured
according to aurora probability.
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Figure 3: NOAA’s 30-minute Aurora Forecast webpage for 9 June 2026 (SWPC NOAA,
https://www.swpc.noaa.gov/products/aurora-30-minute-forecast).

Auroral oval animation for the northern hemisphere (left) and southern hemisphere
(right).

Press the play button in the bottom left corner of each animation to watch how the
auroral oval changes over the course of the next day.

1. Willthe auroral oval in the southern hemisphere reach Tasmania within the next

24 hours?

2. Arethere any locations with a high (> 90%) chance of an aurora within the next
24 hours?


https://www.swpc.noaa.gov/products/aurora-30-minute-forecast
https://www.swpc.noaa.gov/products/aurora-30-minute-forecast

Australian Magnetometers-in-Schools

Now that you know how to read an aurora forecast and which locations are best for
aurora viewing, you are now fully equipped to go out aurora hunting! Good luck on your
search!
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