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1. Lesson aims and expected outcomes
1.1 Lesson aims
This lesson aims to:
· Explain why water quality matters for ecosystems, communities, and the economy.
· Show how satellites, in situ sensors, and modelling systems work together to monitor water quality.
· Build understanding of spatial, spectral, and temporal resolution in the context of water‑quality monitoring.
· Encourage students to think critically about which types of sensors (satellite, in situ, or model‑driven) are most suitable for different water‑quality issues such as algal blooms, sediment plumes, turbidity, or pollution events.
1.2 Lesson outcomes
By the end of the session, students should be able to:
· Describe water‑quality issues in their local environment and how they affect people and ecosystems.
· Explain how satellites detect water‑quality indicators such as turbidity, chlorophyll‑a, harmful algal blooms, and sediment plumes.
· Describe the role of in situ sensors (buoys, water samplers, drones) and modelling in AquaWatch.
· Define the spatial, spectral, and temporal resolutions needed to monitor different water‑quality problems.
· Begin designing a water‑quality monitoring system for their region.
Before the Lesson
Teachers should test all links and ensure students can access them. Ask whether any resources need adaptation for students with learning difficulties or disabilities.
2.1 Resources needed
· Computer or tablet with internet access
· Headphones (optional)
· Miro board link (tested beforehand)
· Paper copies of the activity and pens to answer questions
2.2 Links for Students
2.2.1 Video: Introduction to Water Quality and Why It Matters
Recommended video:
“Why Is Water Quality Important?” – Chesapeake Bay Foundation
https://youtu.be/ggG672FYITA 
This 5‑minute video introduces why clean water is essential for ecosystems, drinking water, recreation, and cultural values. It helps students understand the real‑world impacts of poor water quality and why monitoring is important.
Alternative options (if teachers prefer shorter or more detailed videos):
· “The Basics of Water Quality” – Iowa PBS (2.5 min): 
https://youtu.be/ldv5yRkm7yc 
· “Introduction to Water Quality” – Mote Marine Laboratory: https://www.youtube.com/watch?v=8qZkYwH8p0E (youtube.com in Bing)
2.2.2 Video: How Satellites Observe Water Quality
Recommended video:

How can we easily check our water quality? Clue - it involves satellites - CSIRO
This video explains how satellites detect changes in water colour that indicate water‑quality conditions such as turbidity, sediment, and algal blooms. It is highly relevant for Australian students and aligns well with AquaWatch.
Alternative options:
· NASA ARSET “Fundamentals of Aquatic Remote Sensing”: (43 minutes) https://youtu.be/1TBtJ8pTANQ 
· National Geographic “Plankton‑Spotting Satellites”: (1:15min) https://youtu.be/FNJPEwbuMZM 

2.2.3 Video: Water Quality Monitoring in Action 
“AquaWatch Australia – Water Quality Monitoring”
https://vimeo.com/720471945
This short film introduces AquaWatch’s vision for a global water‑quality monitoring system. It shows how satellite observations, in situ sensors, and predictive modelling work together to track water quality in real time. The video highlights real examples from Australian rivers, lakes, and coastal environments, making it ideal for helping students understand how modern Earth‑observation systems support communities, ecosystems, and decision‑makers.
2.2.4 Story Map: Water Quality from Space
(Teacher to select a story map or interactive tool showing water‑quality datasets.)
Students can explore real satellite data and learn what different water‑quality indicators look like.

2.2.5 Remote Sensing Learning Resource No. 1 (RSCAL)
https://rscal.maitec.com.au/
Students should complete:
· Module: What is remote sensing? (all topics)
· Module: Spectral signatures (all topics)
· Module: Digital image analysis (Topics 2 and 7 only)
These modules provide essential background for understanding how satellites observe water.

2.2.6 Video: Spatial, Spectral, and Temporal Resolution (4 min)
https://youtu.be/tqyNoUC5Zvk
This video explains the trade‑offs between different types of resolution and why they matter for water‑quality monitoring.

2.2.8 Optional – Indigenous Knowledge and Water
(Teacher to select a video on Indigenous water knowledge, e.g., caring for Country, river health, cultural water.)
https://youtu.be/uJ5JhihOJcQ
https://youtu.be/7WdZclZP5w0

This resource helps students understand how Indigenous communities read water systems and how this knowledge complements modern monitoring.

3. During the Presentation (~90 min)
3.1 Resources needed
· Computer or tablet
· Headphones (optional)
· Post-it notes, pens, pencils, coloured markers
· Paper or workbook
3.2 Key concepts to cover
· Why water quality matters for ecosystems, communities, and climate resilience
· How satellites detect water‑quality indicators
· How in situ sensors and modelling complement satellite observations
· Trade‑offs between spatial, spectral, and temporal resolution
· Systems thinking: designing an AquaWatch‑style monitoring system
3.3 Activity at a glance
· Students design a water‑quality monitoring system for their region.
· They choose a water‑quality issue (e.g., algal blooms, sediment runoff, pollution events).
· They decide what satellite data, in situ sensors, and modelling tools are needed.
· Facilitators use the cheat‑sheet questions to guide thinking.
3.4 Presentation content
	Duration 
	Content
	Who

	5 min
	Introduction – overview of EO and in situ water quality monitoring and AquaWatch – why water quality matters
	Janet Anstee

	5 min
	Principles of aquatic remote sensing – optical properties of water
	Gemma (Video)

	5 min
	Key EO satellites for aquatic monitoring
	Kesav Unnithan

	5 min
	Hyperspectral Future – CyanoSense – high spectral resolution for blue green algae, coral reefs, seagrass etc
	Joshua Pease

	5 min
	In situ observations – field sampling, buoys and validation
	James Taylor

	5 min
	AI in AquaWatch
	Yiqing Guo (Video)

	5 min
	Forecasting water quality with models 
	Duy Nguyen

	5 min
	Break
	

	25 min
	Breakout rooms - group activity (select a water quality problem and design your own monitoring program?) 1 minute for explanation on activity.
	All presenters + teachers and facilitators

	15 min
	Return and present to others
	Students

	10 min
	Wrap up 
	All presenters











3.6 Cheat Sheet for Facilitators
Questions about the monitoring goal
These questions help students define what they want to monitor and why it matters.
What water‑quality issue are you focusing on?
Definitions:
· Algal bloom: A rapid increase in algae, often turning water green. Some blooms produce toxins harmful to humans and animals.
· Sediment plume: Mud, soil, or sand washed into water after rain or floods, making the water brown or cloudy.
· Pollution: Chemicals, sewage, or waste entering water from human activities.
· Turbidity: How cloudy the water is. High turbidity means lots of particles suspended in the water.
Possible student choices:
· Harmful algal blooms
· Sediment after storms
· Pollution spills
· Turbidity in rivers or lakes
· Salinity changes in estuaries
· Temperature changes affecting fish or coral

Do you need to detect rapid events or slow changes?
Definitions:
· Rapid events: Happen suddenly and change quickly (hours to days).
· Slow changes: Develop over weeks, months, or seasons.
Examples:
· Rapid: storm runoff, sewage spills, sudden sediment pulses
· Slow: seasonal algae growth, long‑term nutrient buildup, warming water

Do you need to measure colour, temperature, or both?
Definitions:
· Water colour: Indicates what is in the water (algae, sediment, dissolved substances).
· Water temperature: Affects fish, algae growth, and coral health.
Examples:
· Colour for turbidity, sediment, algae
· Temperature for heat stress, thermal pollution
· Both for bloom formation (warm water + nutrients)

Spectral resolution
Spectral resolution describes which colours or wavelengths a sensor can detect.
Which part of the electromagnetic spectrum is needed?
Definitions:
· Visible light (blue, green, red): What human eyes see. Useful for water colour, chlorophyll (algae), turbidity, sediment.
· Near‑infrared (NIR): Detects floating vegetation and riparian vegetation.
· Thermal infrared: Measures water temperature.
· Hyperspectral: Hundreds of very narrow bands, allowing detection of specific algae species, coral health, or seagrass.
Examples:
· Visible bands → turbidity, sediment, chlorophyll‑a
· Green band → algae and aquatic vegetation
· Thermal → water temperature
· Hyperspectral → harmful algal species, coral bleaching, seagrass stress
How many bands do you need?
Definitions:
· Band: A specific range of wavelengths a sensor measures.
· Multispectral: 4–13 bands (e.g., Sentinel‑2).
· Hyperspectral: 100+ bands.
Examples:
· Few bands → basic water colour
· 8–13 bands → chlorophyll‑a, suspended matter
· 100+ bands → species‑level algae detection
Temporal resolution
Temporal resolution describes how often the satellite takes a picture of the same place.
How often does your water body change?
Definitions:
· Temporal variability: How quickly conditions change.
Examples:
· Rivers change hourly after rain
· Lakes change daily
· Coasts change with tides (every 6 hours)
· Algal blooms can form in 1–2 days
Do you need hourly, daily, or weekly observations?
Examples:
· Hourly → storm runoff, sediment pulses
· Daily → bloom tracking
· Weekly → long‑term trends
Satellite revisit examples:
· Geostationary sensors: Every 10–15 minutes (constant view)
· MODIS/VIIRS: Daily
· Sentinel‑2: Every 5 days
· Landsat: Every 8 days
Definition:
· Revisit time: How long it takes for a satellite to pass over the same location again.
Spatial resolution
Spatial resolution describes how much detail the satellite can see.
What is the smallest feature you need to detect?
Definitions:
· Spatial resolution: Size of one pixel on the ground (e.g., 10 m = each pixel is 10 m × 10 m).
· High resolution: 10–30 m pixels (good detail).
· Low resolution: 250–1000 m pixels (large area, less detail).
Examples:
· 10–30 m → river channels, bloom patches near beaches
· 250–1000 m → large sediment plumes, ocean colour
Do you need high resolution or broad coverage?
· High resolution → lakes, rivers, reservoirs
· Broad coverage → coasts, oceans, floodplains
In situ (in‑water) sensors
In situ sensors provide ground truth to check and improve satellite data.
What measurements do you need on the ground or in the water?
Definitions:
· Chlorophyll‑a: A pigment in algae; indicates bloom levels.
· Turbidity: Cloudiness of water.
· Nutrients: Nitrogen and phosphorus that feed algae.
· Dissolved oxygen: Needed for fish and aquatic life.
· pH: Acidity of water.

Examples of tools:
· Buoys with sensors
· Water samples for lab testing
· Turbidity meters
· Temperature loggers
· Drones for high‑resolution images

How will you validate satellite data?
Definition:
· Validation: Checking satellite measurements against real measurements to ensure accuracy.
Examples:
· Compare satellite turbidity with turbidity sensor readings
· Match chlorophyll‑a estimates with lab samples
· Use drone images to check bloom boundaries
Modelling
Models help predict future water‑quality conditions.
What predictions would help?
Definitions:
· Forecasting: Predicting what will happen based on current data and trends.
Examples:
· Bloom forecasts (1–7 days ahead)
· Sediment movement after storms
· Pollution spread in rivers
· Temperature‑driven bloom risk

What inputs do models need?
Definitions:
· Input data: Information the model uses to make predictions.
Examples:
· Satellite data (colour, temperature)
· In situ data (nutrients, turbidity)
· Weather forecasts (rain, wind, temperature)
· River flow and tides

Other considerations
How is data transmitted to Earth?
Definitions:
· Downlink: Sending data from a satellite to a ground station.
· Ground receiving station: A facility with antennas that collect satellite data.
· Data relay: Using another satellite to pass data along.

How does monitoring support communities and decision‑makers?
Definitions:
· Decision support: Information that helps people make informed choices.
Examples:
· Early warnings for harmful algal blooms
· Advisories for swimming, fishing, and drinking water
· Protecting aquaculture and fisheries
· Supporting Indigenous water stewardship
· Helping water managers plan for floods, droughts or harmful algae blooms
· Informing environmental restoration
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