
Geography Year 11 fieldwork – Human-environment interactions – floods in the Richmond-Windsor floodplain
[bookmark: _Hlk165903197]Note: a comprehensive health and safety risk assessment is required for all school/work excursions and travel. Please visit Excursions and travel for further guidance.
This resource includes topics that might be considered controversial or sensitive. Teachers are to respect the diverse views and experiences of all students, and approach discussions in a manner that is impartial, free from harassment and discrimination, supportive of students’ wellbeing needs, and aligned with the department’s Code of Conduct policy, Anti-racism policy, Controversial issues in schools policy and procedures and Values in NSW public schools. Teachers should facilitate rational discourse and objective study while tailoring the content to meet the unique needs of their students. Where possible, teachers should consult with the school’s wellbeing team before using contexts that might be sensitive for some students. Controversial issues might be questions, subjects, topics or problems which create a difference of opinion, causing contention and debate within the school or the community. Controversial issues will differ across schools and communities.
Syllabus focus area
This fieldwork resource is on the following syllabus focus area – Human-environment interactions
Study 2: A contemporary hazard (floods in the Richmond-Windsor floodplain)
Outcomes
A student:
GE-11-01 examines places, environments and natural and human phenomena, for their characteristics, spatial patterns, interactions and changes over time
GE-11-03 explains geographical opportunities and challenges, and varying perspectives and responses
GE-11-04 assesses responses and management strategies, at a range of scales, for sustainability
GE-11-07 applies geographical inquiry skills and tools, including spatial technologies, fieldwork, and ethical practices, to investigate places and environments
GE-11-08 applies mathematical ideas and techniques to analyse geographical data
Geography 11–12 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2022.
Syllabus content
Study 2: A contemporary hazard (floods)
Challenges, opportunities and responses
Including:
changes to natural processes, systems and/or environments
impacts on people and communities
management at a range of scales
varying perspectives
The effectiveness of people and organisations in managing ONE contemporary hazard event at a selected place
Background to location
This fieldwork case study provides an opportunity for students to gain an in-depth understanding of a contemporary hazard – floods in the Richmond-Windsor floodplain. The area provides an effective case study of a hazard because:
· the Richmond-Windsor floodplain has undergone significant changes in natural processes due to frequent flooding, which has altered the landscape, ecosystem and water flow patterns. These changes present both challenges, such as increased flood risks, and opportunities, including the development of advanced flood management systems
it is safe, easily accessible by public transport, and can be explored within a single teaching day, allowing students to observe flood-prone areas and flood mitigation measures firsthand
the fieldwork provides insights into flood management strategies implemented at various scales, from local community efforts to state and national government policies
the residential environment, where flood risk significantly impacts housing and land use, contrasts with many students’ own residential backgrounds and lived experiences
it provides links to further case study resources, including videos and media articles that can be used as pre- and post-fieldwork support
the fieldwork can be supported and co-delivered by specialised Department of Geography staff at Environmental and Zoo Education Centres.
The Hawkesbury-Nepean catchment is the longest coastal catchment in NSW, covering approximately 21,400 square kilometres. Water captured across this catchment drains into the Hawkesbury River, which flows through the Richmond-Windsor floodplain (NSW Department of Primary Industries and Regional Development 2024).
The Hawkesbury River within the Richmond-Windsor floodplain is a significant social, environmental and economic asset. The Darkinjung and Darug People have been spiritually and culturally connected to Dyarubbin (the Darug name for the Hawkesbury River) for millennia (Duczynski 2024). As well as supporting a variety of plant and animal life, fresh water is extracted from the river for drinking and irrigation. The river supports agricultural, tourism, fishing and oyster industries that contribute substantially to the local economy and is used recreationally for camping, boating, water skiing, kayaking and swimming (NSW Department of Water 2024). 
The Richmond-Windsor floodplain has a long history of flooding. The largest flood on record occurred in 1867 when the river level reached 19.7 metres above mean sea level at Windsor. The floodplain contains several towns including Richmond, Windsor, McGraths Hill and Pitt Town and as urban development expands across the region, flood exposure will continue to increase in the future (Infrastructure NSW 2017).
Geographical investigation and/or questions
Assess the impact of the March and July 2022 floods on the Richmond-Windsor floodplain.
How effective has the management of flooding been in the Richmond-Windsor floodplain?

Pre-fieldwork tasks
Students complete questions and activities prior to fieldwork.
Pre-fieldwork task 1 – introduction to the Richmond-Windsor floodplain
Objective: investigate the physical and human geography of the Richmond-Windsor floodplain.
Geographical questions
Outline some of the ways Darug People connect with Dyarubbin (the Hawkesbury River) and the Richmond-Windsor floodplain.
Identify how flooding influences land use patterns in the Richmond-Windsor floodplain.
Activities
Dyarubbin is the Darug name for the Hawkesbury River. Using the information provided in the State Library of New South Wales site Dyarubbin, to create a concept map showing the ways Darug People connect with Dyarubbin and its surrounding floodplains. The concept map should contain information about the resources Darug People obtain from the river and its surrounding floodplains, and their spiritual beliefs about the river and flooding events. Canva for Education could be used to create the concept map.
Watch the video Why floods are so dangerous in the Hawkesbury Nepean Valley (2:29) and answer the following questions:
1. Name the weather event that precedes most flooding events in the Hawkesbury-Nepean Valley.
Which tributary contributed up to 70% of the water in major floods in the past 60 years?
Explain the ‘bathtub effect’.
	


Note: answers to the questions above are in Appendix 1Appendix 1.
Using Map 1 – NSW SES Map found in the Geographical Skills section on the Secondary – Water in the World website, and create a project in Google Earth to gain a sense of the size of the catchment, its terrain, major rivers and tributaries and land use patterns around the Richmond-Windsor floodplain.
Note: use the Google Earth project tutorial to assist students through this process. Guide students through the process of creating their project in Google Earth. Walk students through the Google Earth interface, showing them how to open the platform, create a new project and use the tools to explore these features. Check for understanding to encourage critical thinking and ask questions like ‘What do you notice about the terrain and how it might affect water flow during a flood?’, ‘What role do land use patterns play in the potential for flooding in this area?’. After students have completed their projects, facilitate a class discussion to share their findings. Ask them to reflect on how the size, terrain and land use patterns of the catchment contribute to the flood hazard in the Richmond-Windsor area.
Using the NSW Flood Footprint Map, list the types of land uses in the flood footprint of the Richmond-Windsor floodplain. Search Windsor NSW or Richmond NSW to locate the floodplain. Use the layers feature of this map to remove or add the flood footprint when required.
Using the same map, draw 2 précis maps of the Richmond-Windsor floodplain to show the relationship between flood prone areas and land uses. The first map should show the areas of land prone to flooding. The second map should show the different land uses.
Note: show students what a précis map is, emphasising its simplicity and focus on key features for example, location or size of features. Open the NSW Flood Footprint Map and demonstrate how to locate the Richmond-Windsor floodplain. Show students how to highlight flood-prone areas using the flood footprint layer and identify different land uses by observing the colour codes and map legend.
Materials and equipment
Computer with internet access
[bookmark: _Pre-fieldwork_task_2]Pre-fieldwork task 2 – the impact of the March and July 2022 floods on the Richmond-Windsor floodplain
Objective: investigate the impact of the March and July 2022 floods on the Richmond-Windsor floodplain.
Geographical question: assess the impact of the March and July 2022 floods on people and communities in the Richmond-Windsor floodplain.
Activities
Access the Hawkesbury-Nepean Valley Flood Risk Management Strategy – resources. Using the ‘Records of moderate and major floods at Windsor from 1794 – 2022 (graphic)’, respond to the following questions.
1. What is the highest recorded flood level at Windsor? In which month and year did this flood occur?
What height did river levels reach in March and July of 2022?
Explain the severity of the March and July 2022 floods in comparison to previous floods at Windsor.
Note: answers to the questions above are in Appendix 2Appendix 2.
Using the satellite images of the March 2021 floods and the photographs provided in the Hawkesbury-Nepean River March and July 2022 Floods Review on pages 19, 37 and 55–58, complete a See, Think, Wonder thinking routine for 5 or more photographs of flooding or flood damage.
Read the ABC News article Hawkesbury’s back-to-back, record-breaking floods are high on voters’ minds ahead of New South Wales election and complete the following questions.
1. Describe the impact of the March 2021 and July 2022 floods on the Hawkesbury community. Provide specific examples from the article.
	


1. List 3 strategies proposed in the article to manage future flooding events.
	Strategy 1:
	

	Strategy 2:
	

	Strategy 3:
	


Note: answers to the questions Pre-fieldwork task 2 can be found in Appendix 2Appendix 2. Model the task by opening the NSW Flood Footprint Map and demonstrate how to search for Richmond or Windsor, NSW. Show students how to use the layers feature to toggle the flood footprint on and off. Identify key types of land uses (for example, residential, agricultural, industrial, commercial) visible on the map. Guide the students through the following steps: Search for Windsor NSW or Richmond NSW in the search bar to locate the floodplain. Use the layers feature to turn the flood footprint on and off. Look at the land use types within the flood footprint – point out various features like residential areas, farms, commercial properties or recreational areas. Teach students how to analyse different land uses based on visual cues such as zoning or land use colours on the map. Teacher to ask guiding questions like, ‘What type of land use do you see dominating this part of the floodplain?’ and ‘Why do you think certain land uses are more common in certain areas?’Appendix 2
Materials and equipment
Computer with internet access
Pre-fieldwork task 3 – the effectiveness of people and organisations in managing flooding in the Richmond-Windsor floodplain
Objective: investigate the use of education and development controls as a strategy for managing flooding in the Richmond-Windsor floodplain.
Geographical questions
1. Assess the effectiveness of the information from the SES website and the Hawkesbury Council Disaster and Emergency Dashboard in preparing people and communities for flooding in the Richmond-Windsor floodplain.
Assess the effectiveness of the current development controls and community infrastructure in preventing the hazard from becoming a disaster.
Activities
Explore the SES Hawkesbury-Nepean Floods website and the Hawkesbury Council Disaster and Emergency Dashboard including the various resources within them. (These can be found by scrolling to the bottom of the home page.)
Complete a SWOT analysis of each website.
To what extent does the information from the websites prepare the people and the communities for flooding in the Richmond-Windsor floodplain?
The Hawkesbury City Council use development control plans to minimise the impact of flooding on homes within the Richmond-Windsor floodplain. For example, in flood prone parts of McGraths Hill, homes are required to be at least 2 storeys high, with lower levels designated for non-habitable use and constructed from flood-compatible materials, while living areas must be located on the top storey. Complete the following
Using the website realestate.com, explore the design of some of these homes by searching McGrath Rd, McGraths Hill in the ‘sold’ section of the website.
Write a list of arguments for and against the following statement: ‘People should be allowed to build in flood prone areas as long as they build flood proof homes.’
Watch the clip It will flood again (5:59) and as a class discuss the effectiveness of Hawkesbury City Council development controls in managing floods and whether new home designs limit the impact of the floods. Points to consider
What were the water levels recorded in the recent floods?
How many houses were impacted by the floods?
When were the council development controls implemented?
[bookmark: _Hlk180060955]How sufficient are the current development controls and community infrastructure in preventing the hazard from becoming a disaster?
Materials and equipment
Computer with internet access


Fieldwork tasks
Site 1 – Windsor foreshore
Objective: investigate the impact of the March 2021 and July 2022 floods on the Windsor foreshore and the management strategies being used to mitigate the impacts of flooding.
Geographical questions
How has flooding impacted the Windsor foreshore, including residents and business owners?
Outline the strategies being used to mitigate the impact of flooding along the foreshore. Explain the effectiveness of these strategies.
Activities
Use a GPS device or app such as My Altitude or My Elevation to determine the exact coordinates of the Windsor foreshore and height above sea level. In July of 2022, flood levels at Windsor reached 13.9 AHD (Australian Height Datum) which is approximately 13.9 metres above sea level. Discuss the implications of this for the foreshore.
Walk along the Windsor foreshore Great River Walk between Howe Park and Thompson Square. Take photographs or sketches of damage caused to the foreshore during the 2022 floods. For example, erosion, uprooted trees, fenced-off damaged picnic tables and BBQs, dislodged paths and dislodged rock walls.
Photos of the flood damage that occurred immediately following the July 2022 floods can be accessed using the following link. These can be used for comparison to the state of the foreshore today using the Windsor flood damage – pictures and videos.
Figure 1 – an eroded bank along the Windsor foreshore
[image: A photograph of an eroded riverbank and viewing platform with a seat along the Windsor foreshore. ]
Image by Brewongle and Longneck Lagoon Environmental Education Centres is licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0) licence.
Figure 2 – picnic areas damaged during the 2022 floods remain closed today
[image: A photograph of a fenced-off picnic area next to the river that has been damaged during the 2022 floods south of Springwood Road in Yarramundi Reserve. The picnic area still remains closed to the public.]
Image by Brewongle and Longneck Lagoon Environmental Education Centres is licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0) licence.
Take photographs or sketches of management strategies being used to mitigate the impacts of flooding, including rock walls, signs for the Howe Park Revegetation Project, riverbank vegetation, flood-proof structures and building materials, road flood signs and river level signs. In small groups, discuss the strengths and weaknesses of these strategies.
Figure 3 – a rock wall built along the Windsor foreshore
[image: A photograph of a steel mesh rock wall built along the Windsor foreshore designed to minimise erosion while also allowing water flow from the bank through the rock wall and into the river allowing for natural flows with minimal human impacts.]
Image by Brewongle and Longneck Lagoon Environmental Education Centres is licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0) licence.
Figure 4 – a sign describing the Howe Park revegetation project along the Windsor foreshore
[image: A photograph of an information board describing the Howe Park revegetation project along the Windsor foreshore. The signage describes riverbank stabilisation strategies using vegetation, and highlights how the vegetation also supports local wildlife such as bird populations.]
Image by Brewongle and Longneck Lagoon Environmental Education Centres is licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0) licence.
Figure 5 – flood warning sign, Windsor foreshore
[image: A photograph of a sign indicating that the road is subject to flooding and to check indicators showing depth of waters. The road runs along the river and continues under the new bridge.]
Image by Brewongle and Longneck Lagoon Environmental Education Centres is licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0) licence.
Figure 6 – flood level signs, Thompson Square, Windsor
[image: A photograph of a flood level sign indicating 6 meters, next to the new bridge at Thompson Square, Windsor.]
Image by Brewongle and Longneck Lagoon Environmental Education Centres is licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0) licence.
Conduct interviews with local residents and business owners. Gather personal accounts to understand the damage caused to the foreshore as a result of the floods and the impact of this damage on them and/or their businesses. Use Collecting data to help you. Below are some example interview questions.
The Windsor foreshore is the area of land along the banks of the Hawkesbury River at Windsor. It includes the Great River Walk. What changes or damage have you seen to the foreshore because of the 2022 floods?
Has the damage to the foreshore impacted you or your business in any way? If so, provide examples.
Materials and equipment
Camera or sketchbook
GPS device
Notepad and pen for interviews
Site 2 – Thompson Square, Windsor
Objective: investigate the effectiveness of the Windsor Bridge replacement in withstanding flood events.
Geographical question: explain the Windsor Bridge replacement project as a strategy to reduce the impact of flooding events on residents and businesses within the Richmond-Windsor floodplain.
Activities
Use a GPS device or appropriate app to determine the exact coordinates of the Windsor Bridge.
Take photographs or sketch the Windsor Bridge and its surrounds. Include the remains of the old Windsor Bridge (the viewing platform to the left of the bridge) in the photographs or sketch to show the difference in height between the 2 bridges. The 2 bridges can be seen side-by-side in Removal: works on both the old and new Windsor Bridges will continue shortly before the demolition of the original bridge.
Note: instruct students not to join the site but just look at the photo.
Figure 7 – the remains of the old Windsor Bridge (the viewing platform) and the new Windsor Bridge
[image: A photograph showing the remains of the old Windsor Bridge and the viewing platform alongside the new Windsor Bridge.]
Image by Brewongle and Longneck Lagoon Environmental Education Centres is licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0) licence.
Use a GPS device or appropriate app to determine the height of the bridge at 2 different points: the first point on the Windsor side of the bridge (from the top of the stairs leading down to the river); the second point on the Wilberforce Rd side (near the roundabout). In pairs, discuss the implications for the difference in height between Wilberforce Rd and the Windsor end of the bridge.
Continue to conduct interviews with local residents and business owners, building on previous interviews, to understand the impact that the Windsor Bridge replacement has had on residents and business owners within the Richmond-Windsor floodplain during flood events. Use Collecting data to help you. Below is an example of an interview question.
The new Windsor Bridge replacement was opened in May 2020. According to the Roads & Maritime – frequently asked questions - February 2017 frequently asked questions document, the new bridge is ‘about three metres higher at the northern bank and six metres higher at the southern bank’ (page 2). How has this new, higher bridge impacted you or your business during flooding events? 
Materials and equipment
Camera or sketchbook
GPS device
Notepad and pen for interviews
Site 3 – Governor Philip Park
Objective: understand the use of planning measures to reduce the impact of flooding on people and communities.
Geographical question: explain how development restrictions in flood prone areas within the Richmond-Windsor floodplain reduce the impact of flooding on people and communities.
Activities
Use a GPS device or appropriate app to determine the exact coordinates of Governor Philip Park and height above sea level. In July of 2022, flood levels at Windsor reached 13.9 AHD (Australian Height Datum) which is approximately 13.9 metres above sea level. Explain the implications of this for this area.
	


Take photographs or sketches of the building materials used for any built structures within the low-lying areas around Governor Philip Park. Consider whether these materials are suitable for flood-prone areas and how they contribute to flood resilience. Take photographs or sketch the building materials used for any built structures within the low-lying areas in and around Governor Philip Park.
Figure 8 – a farm opposite Governor Philip Park
[image: A photograph of farm land with a wire fence separating Governor Philip Park from the farm.]
Image by Brewongle and Longneck Lagoon Environmental Education Centres is licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0) licence.
Figure 9 – Governor Philip Park contains several BBQ areas free for the public to use
[image: A photograph of a barbecue area at Governor Philip Park free for the public to use. It is surrounded by a few tall trees.]
Image by Brewongle and Longneck Lagoon Environmental Education Centres is licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0) licence.
Complete a cross section showing changes in land height and draw a transect showing the land use between the Governor Philip Park boat ramp car park and the corner of Baker Street and George Street. Use a GPS device or app to assist you in calculating height. Discuss the differences in land use between flood prone areas and higher ground, and the differences in house designs between those on low ground and those on higher ground.
Note: explain what land use is and how it is visually represented along a transect line. Display an example of a transect and explain how to represent land height on one axis and land use on the other. Emphasise key land uses along the route (for example, parks, residential areas, commercial zones). Model the use of the tool by introducing the GPS device or the My Altitude app. Show students how to:
1. Open the app and locate the Governor Philip Park boat ramp car park and have students record the altitude at this location.
2. Walk the route towards Baker Street and George Street, noting changes in land height and land use. Record the data and organise it for drawing the transect. Include symbols for each change in land use along the transect (for example, parklands, farmland, residential, industrial) and create a legend or key to represent the change.
3. Instruct students to complete their transect by continuing to record altitude readings and identifying land uses as they move along the path. Ensure they draw their transects by plotting altitude on the y-axis and distance on the x-axis.
4. Encourage students to observe and record the differences in house designs between lower and higher ground. Are houses on lower ground elevated, or do they have flood-resistant features?
5. Provide step-by-step instructions including land height measurement. Guide students through recording the land height at various points along the transect. Use the GPS device or My Altitude app to demonstrate how to gather altitude readings.
6. Conduct land use observation as students walk along the transect route, help them observe and note the different land uses (for example, highlight parks, housing and commercial buildings).
Check for understanding and provide feedback. Ask students key questions such as ‘What changes in land height are you observing?’ and ‘What types of land uses do you see at lower elevations compared to higher ground?’
Provided below are a topographic map and a Google map.
Figure 10 – NSW topographic map, Google maps
[image: A topographic map of the Hawkesbury River and surrounding Windsor town and road network, highlighting height variations around the river.]
‘NSW topographic map’ by Spatial Portal is © 2020 Spatial Collaboration Portal.
Figure 11 – Google maps
[image: A Google map of the Hawkesbury River and parts of Windsor town and road network.]
Map data by Google.

Materials and equipment
Camera or sketchbook
GPS device
Notepad
Site 4 – Yarramundi Reserve
Objective: investigate the impact of the 2021 and 2022 floods on Yarramundi Reserve.
Geographical question: outline how flooding has impacted Yarramundi Reserve.
Activities
Use a GPS device or app such as My Altitude to determine the exact coordinates of Yarramundi Reserve. Walk along the various pathways within the reserve and take photographs or sketches of damage caused to the natural and built environment – for example, bent and uprooted trees, damaged signs, erosion, damaged pathways and damage to buildings. Yarramundi Reserve contains images of the area before the 2021 and 2022 floods for comparison.
Walk across Springwood Road to the Agnes Car Park, South of Yarramundi Reserve and take photographs or sketches of damage caused to the natural and built environment, for example, bent and broken trees, and damaged signs.
Figure 12 – an eroded bank and flood damaged footpath in Yarramundi Reserve
[image: A photograph showing the eroded riverbank and flood-damaged footpath in Yarramundi Reserve. ]
Image by Brewongle and Longneck Lagoon Environmental Education Centres is licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0) licence.
Figure 13 – a flood-damaged sign in Yarramundi Reserve
[image: A photograph of a flood-damaged sign displaying the grounds within Yarramundi Reserve and its features. ]
Image by Brewongle and Longneck Lagoon Environmental Education Centres is licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0) licence.
Figure 14 – bent and broken trees in Yarramundi Reserve
[image: A photograph showing bent and broken trees in Yarramundi Reserve caused by the flooding.]
Image by Brewongle and Longneck Lagoon Environmental Education Centres is licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0) licence.
Figure 15 – damaged trees and signs south of Springwood Road in Yarramundi Reserve
[image: Photograph showing damaged trees and signs along the river bank south of Springwood Road in Yarramundi Reserve.]
Image by Brewongle and Longneck Lagoon Environmental Education Centres is licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0) licence.

Materials and equipment
Camera or sketchbook
GPS device
Notepad
Site 5 – a national park or well-vegetated area near school grounds
Objective: investigate the use of protected areas as a natural method for mitigating the impact of flooding events.
Geographical question: explain how maintaining natural vegetation reduces the potential damage caused by flooding events.
Activities
Use a GPS device or app such as My Altitude to determine the exact coordinates of your location.
Read Explainer: How trees help protect us from flooding and Trees: why they’re our greatest allies against floods – but also tragic victims.
Explain the role that vegetation plays in the water cycle and in reducing the potential damage caused by flooding events.
	


Note: use a visual representation or How to measure infiltration rate (1:29) or How to make an infiltration ring from a can (3:08) to introduce the concept of soil infiltration. Model the task by showing the class how to conduct a simple infiltration test. If possible, demonstrate using an infiltration ring or can in front of the class:
Push the infiltration ring into the soil and pour a known amount of water into the ring. Time how long it takes for the water to infiltrate the soil and record the results.
Ask questions to prompt thinking, like: ‘What differences do you expect to see between these 2 areas?’ and ‘How do you think vegetation affects the rate at which water infiltrates the soil?’ Discuss the implications of extensive land clearing and development within a catchment as large as the Hawkesbury-Nepean River catchment area.
Conduct soil infiltration tests to compare the rates of infiltration between well vegetated areas and areas without vegetation, such as a worn path or cleared grassy area. (See Appendix 3 for detailed instructions.)
Materials and equipment
Infiltration tube
Wood plank
Hammer
Measuring cup
Bucket for storing water
Stopwatch or phone


Post-fieldwork task
Contribute to a shared class Y chart that responds to the question ‘How does flooding impact people and communities in the Richmond-Windsor floodplain?’ The Y chart should include information on
preparing for flooding events
during flooding events
after flooding events.
Note: display a range of photographs taken during the fieldwork and provide students with sticky notes allowing them to annotate each image. Have students refer to the geographical questions when writing their annotations.
Compile a list of the management strategies being used to mitigate the impact of flooding in the Richmond-Windsor area into a table. Complete a SWOT analysis for each strategy.
Conduct research and investigate the different perspectives on raising the Warragamba Dam wall to mitigate the impact of flooding events in the future. Read the following articles to help you with your research
Behind the wall: When the levee breaks
Raising Warragamba Dam Wall
Raising Warragamba dam declared a critical project for NSW.
Resources
Materials list for fieldwork sites
Hats, sunscreen, sun protective clothing
Water bottle
Sturdy footwear
First aid kits
Camera or sketchbook
Stopwatch or phone, GPS device or app such as My Altitude
Notepad and pen
Infiltration tube
Wood plank
Hammer
Measuring cup and bucket for storing water

[bookmark: _Appendix_1_]Appendix 1 – pre-fieldwork activity 1 answers
Watch the video Why floods are so dangerous in the Hawkesbury Nepean Valley (2:29) and answer the following questions.
1. Name the weather event that precedes most flooding events in the Hawkesbury-Nepean Valley. Answer: East Coast Low.
1. Which tributary contributed up to 70% of the water in major floods in the past 60 years? Answer: The Warragamba River.
1. Explain the ‘bathtub effect’. Answer: Natural ‘choke points’ where the river narrows slow flood water down as it flows out to sea. As a result, water backs up and starts filling the floodplain.
Using the NSW Flood Footprint Map, list the types of land uses in the flood footprint of the Richmond-Windsor floodplain. Search Windsor NSW or Richmond NSW to locate the floodplain. Use the layers feature of this map to remove or add the flood footprint when required. Answer: Land uses include agriculture, reserves, parks, sporting fields and golf courses.
[bookmark: _Appendix_2_-]

[bookmark: _Appendix_2_–]Appendix 2 – pre-fieldwork activity 2 answers
Access the Hawkesbury-Nepean River March and July 2022 Floods Review using the Records of moderate and major floods at Windsor from 1794 – 2022 (graphic), respond to the following questions.
1. What is the highest recorded flood level at Windsor? In which month and year did this flood occur? Answer: 19.7 m. June 1867.
1. What height did river levels reach in March and July of 2022? Answer: March 13.8 m. July 13.9 m.
1. Explain the severity of the March and July 2022 floods in comparison to previous floods at Windsor. Answer: The March and July 2022 floods were the worst to occur in the Hawkesbury in 44 years. In 228 years of records, only 10 out of the 102 recorded floods reached a higher level of flooding than July 2022.
Read the ABC News article Hawkesbury’s back-to-back, record-breaking floods are high on voters’ minds ahead of New South Wales election and complete the following questions.
1. Describe the impact of the March 2021 and July 2022 floods on the Hawkesbury community. Provide specific examples from the article. Possible answers (but not limited to): Homes and sheds inundated with water. When waters recede, they need to be cleaned and repaired. For example, sheds and homes in Pitt Town. Loss of crops, broken irrigation equipment and clean-up of weeds and debris on farms. For example, Turf farms at Wilberforce.
1. List 3 strategies proposed in the article to manage future flooding events. Answer: Raising the Warragamba Dam wall by 14 metres, upgrading evacuation routes and preventing development on the floodplain.
[bookmark: _Appendix_3_-]

[bookmark: _Appendix_3_–]Appendix 3 – fieldwork site 5 – infiltration test instructions
The purpose of this test is to compare the rates of water infiltration between a well-vegetated area and an area cleared of vegetation. Site 1 should be an area with abundant vegetation, such as a natural woodland or forest, while Site 2 should be a cleared area, such as a worn path or oval. Ensure the 2 sites are relatively close to one another to maintain similar soil types.
Note: allow students to work in groups, carrying out the same infiltration test at both sites. Remind them to ensure the tube is properly inserted and the timing is accurate. Instruct students to accurately record the time it takes for the water to infiltrate the soil at each site and calculate the average infiltration rate. Model the set-up before starting, demonstrate how to set up the experiment with the materials. Show students an infiltration tube, explaining how it can be made from a PVC pipe or tin can. Demonstrate how to ensure the tube can hold 300 ml of water. Explain that the 2 sites should be chosen close to each other to ensure similar soil types but with contrasting vegetation (one well-vegetated, the other cleared).
Materials
Infiltration tube (this could be made from PVC pipe or a tin can. Ensure your tube has the capacity to store 300 ml of water).
Wood plank (approximately 30 cm long) and hammer with a measuring cup (250 ml capacity).
Instructions
1. Insert the infiltration tube into the ground at Site 1. Use the hammer and the plank of wood to tap the tube at least 2 cm into the ground. This will ensure that water does not leak out from the sides of the tube.
1. Pour 250 ml of water into the tube and start your timer. Record the time it takes for the water to soak fully into the ground.
1. Repeat the test 2 to 3 times in nearby areas of Site 1 and record the average infiltration rate.
1. Move to Site 2 (the cleared area) and repeat the test, following the same process of pouring water and timing its absorption.
Note: once all groups have completed their tests, bring the class together to analyse the results. Facilitate a discussion around:
· Comparison of results: How did the infiltration rates differ between the vegetated and cleared sites?
· Impact of vegetation: Discuss why vegetation might lead to faster or slower infiltration and the role of roots, organic matter and soil structure in this process.
· Critical Thinking: ‘How might these results apply to real-world situations, such as managing water in urban or rural environments?’
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