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ABSTRACT 

This experiment was conducted to compare the riparian condition of six different urban waterways in the ACT to the 

waterway’s water quality to analyse how riparian vegetation impacts water quality parameters. Over several days, 

water samples were collected from five different urban waterways in the ACT, along with a riparian assessment of 

each waterway. The water samples were tested for their water quality using six different parameters: temperature, pH, 

electrical conductivity, dissolved oxygen, phosphorus, and turbidity. The results of the water quality tests were 

compared to the riparian condition to discover that waterways with a higher riparian condition score ultimately 

resulted with higher scores in the water quality parameters, while poorer riparian scores determined lower water 

quality scores.  

 

INTRODUCTION 

Riparian vegetation, the plants that surround and grow on the edge of a waterway, are essential in maintaining and 

improving a water body’s water quality. The interaction between riparian vegetation and waterways involve many 

processes that are able to regulate and reduce sedimentation, erosion, excessive nutrient flow, pollutants, and more. 

One of its main functions is its ability to act as a natural buffer, reducing the entrance of pollutants, excess nutrients, 

and sediment from runoff and stormwater before it enters the waterway. (Wentzel and Hull, 2021) Pollutants, such as 

metals and pesticides, and nutrients, such as phosphorus and nitrogen, become attached to sediment particles - 

typically clay. Through a process called biofiltration, riparian vegetation is able to trap this sediment and the attached 

nutrients and pollutants before they enter the waterway. (Western Australian Government, 2000) This contributes to 

the improvement of water quality as it reduces the entrance of pollutants, nutrients, and sediment, ultimately creating 

less turbid water. The regulation of nutrients that enter the waterway also have a large impact on the water quality. An 

excess of nutrients in waterways, particularly phosphorus and nitrogen, can act as a fertilizer, supporting excessive 

algae growth, depletion in dissolved oxygen levels, and harm to aquatic organisms. This is also known as nutrient 

pollution. (National Oceanic and Atmospheric Administration, 2024) Biofiltration also allows for the removal of 

excess salts, regulating electrical conductivity in the water. Additionally, riparian vegetation reduces wind and water 

erosion. By slowing the velocity and decreasing the capacity of the flowing water, the roots of trees and shrubs are 

able to provide a protective surface and reinforce soil cohesion, ultimately reducing erosion on streambanks. Instead of 

eroding streambanks, sediment is transported amongst the vegetation. (Western Australian Government, 2000) 

Riparian vegetation is also important for temperature regulation of water bodies, mainly through vegetation along 

stream banks providing shade and reducing the solar radiation that hits the water surface. (Kalny et al, 2017) This is 

important as warmer temperatures can lead to decreased dissolved oxygen levels, harming aquatic organisms.  

 

These effects of riparian vegetation on water quality are especially important to urban waterways as a common 

problem in urban water bodies is stormwater pollution. (Southern ACT Catchment Group, n.d.) Riparian vegetation is 

important to urban waterways as it is able to improve the water quality from the stormwater pollution that is very 

common. Because of this, it is important to understand how riparian vegetation has a direct correlation to water 

quality. While there is extensive research on how water quality is impacted by the water body’s riparian vegetation, 

there are few investigations directly comparing the riparian condition to water quality. Thereby, the objective of this 

study is to assess the water quality in urban waterways in comparison to the amount of riparian vegetation present 

alongside the waterway and analyse the relation between the two. It is inferred that waterways with better riparian 

condition and more riparian vegetation will have better water quality results. 
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METHOD 

This investigation observed the comparison of riparian conditions of five urban waterways in the ACT to the waterway 

water quality to provide insight into how water health has been impacted by surrounding vegetation. The investigation 

required for the riparian condition and water quality to be tested for five different waterways - Conder Community 

Wetlands, Fadden Pond, Goodwin Village Pond, Gordon Pond, and Kambah Pond. All testing and collection of water 

samples took place in the afternoon between 4:00 pm and 5:00 pm. This information was collected across various days 

to ensure all the riparian testing and water samples were collected during the same time period. 

 

The investigation began by recording the riparian condition of each of the five waterways. Using the Riparian 

Assessment Worksheet, the riparian conditions were recorded. The Riparian Assessment Worksheet is split into five 

sections: habitat, cover, native cover, debris, and features. The riparian condition assessment can be completed in two 

different ways. The testing could be done in four transects. When testing using transects, different areas around the 

waterway are marked where the testing will take place. Each transect is the same set size - for example, a 10 x 10 

metre square. The riparian assessment is conducted at every transect around the waterway, and then the results from 

each transect is averaged to create the final score. The other method is to conduct the riparian assessment on the 

waterway as a whole instead of four transects. Using transects can ignore a lot of riparian vegetation around the whole 

lake, therefore transects were not used for this experiment and instead each waterway was assessed as a whole. The 

riparian condition was assessed using the Riparian Assessment Worksheet provided by Waterwatch. 

 

After conducting the riparian assessment, the water quality of the waterway was tested. To collect the water samples, a 

large pole with a water bottle attached to it was used to reach into the edge of the water at each of the waterways and 

collect a bottle-filled amount of water. Within 1 hour of collecting the water sample, a Water Testing Kit was used to 

test and record the water quality of the sample. Prior to the testing, hands were washed thoroughly to avoid cross 

contamination of chemicals, and latex gloves were worn covering both hands. Appropriate clothing and safety glasses 

were worn to prevent clothing damage and to protect the face, eyes, skin, and to avoid any contact with the chemicals. 

The testing was completed on a clean table in a well ventilated room to ensure safe and sanitary conditions. 

 

After the prior safety conditions mentioned above were fulfilled, the experimental testing began. The Water Testing 

Kit provided six different water quality tests for testing the water quality of the water sample. These tests consisted of 

temperature, pH, electrical conductivity, dissolved oxygen, phosphorus, and turbidity.  

 

A thermometer was used to test the temperature of the water. The thermometer was placed in the sample water for a 

few seconds until the temperature stayed constant, and then was recorded. The water sample can be considered healthy 

water if the temperature is below 20°C.  

 

A pH strip was dipped into the water sample and set aside for a few seconds to wait for the litmus paper to measure the 

pH value and change colours accordingly. The changed colour of the strip was held against the pH strip’s packaging to 

determine the pH of the water sample.  

 

To assess the electrical conductivity, or saltiness, of the water sample, a conductivity meter was turned on and placed 

in the water sample. After the meter stabilised and displayed the reading on the screen, the results were recorded. The 

probe was then rinsed and cleaned with clean water to remove any residue from the sample. 

 

The VISOCOLOR ECO Oxygen Kit was used to measure the dissolved oxygen. The glass bottle was filled to the top 

with sample water, then closed with its lid to avoid any air bubbles being trapped. The cap was then removed and 5 

drops of chemical 1 was added to the sample water. The lid was then put back on and the mixture was shaken briefly 

until the chemical was evenly diluted. 5 drops of chemical 2 was then added to the mixture and again the solution was 
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shaken briefly until the chemical was diluted evenly. The bottle then stood stationary with the lid on for one minute 

before 12 drops of chemical 3 was placed into the mixture, and again shaken until evenly dispersed within the sample, 

and let sit stationary for one minute. After one minute had passed, 1mL of the sample water was collected using a 1mL 

syringe and placed in test tube B in the double test tube holder. Then 1mL of the chemical solution was collected and 

placed into test tube A in the double test tube holder. The dissolved oxygen was then recorded by using the colour-

coded identification chart inside the VISOCOLOR ECO Oxygen Kit. The double test tube holder was moved along the 

chart until the colours of the water from test tube A and test tube B would match up, and the results were recorded. 

The glass bottle, test tubes, and syringe were then immediately rinsed and cleaned using hot water before being packed 

away. 

 

To measure the phosphorus levels, the VISOCOLOR HE Phosphate (DEV) Kit was used. The comparator block was 

set up with the colour comparison disk and the two tubes were filled to the indicated line with sample water. A lid was 

placed on one of the tubes and placed in the left hand position on the comparator block. The lid of the other tube was 

taken off and 1 black measuring spoon of PO4-1 was added to the water. The lid was placed back on and the tube was 

shaken to mix the chemical solution. The lid was then taken off and 15 drops of PO4-2 was added, the lid was placed 

on again, the solution was mixed, and then left to sit stationary for 5 minutes in the right hand position in the 

comparator block. The lids were then taken off and the colour comparison disk was turned until both colours of the 

liquid in the tubes matched both of the colours of the colour comparison disk underneath. The test results indicated on 

the colour comparison disk were then recorded. The test tubes were both immediately rinsed and cleaned with hot 

water before packing the kit away. 

 

Lastly, to measure turbidity - or the muddiness of the water - two plastic tubes were connected together to form one 

large tube, with two black and two white squares visible at the bottom of the tube. The tube was filled with sample 

water, stopping occasionally to check if the black and white squares were still visible when looking inside the tube. 

The tube was filled with sample water until the black and white squares were no longer visible. 

 

The riparian condition assessment was repeated for every water way and the water quality tests were repeated for all 

water samples from the waterways. 
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RESULTS 

Conder Community Wetlands 

Conder Community Wetlands was surrounded by a variety of vegetation all around the waterway. Most of the 

vegetation consisted of reeds and large tussocks located right at the water’s edge. There were also a fair amount of 

trees, located on one side of the waterway, with quite a few native eucalyptus trees. 

 
Figure 1: Image of Conder Community Wetlands 

 

Fadden Pond 
Fadden Pond lacked vegetation compared to all the other waterways. Half of the pond was cut off by a sidewalk, and 

the other half was mainly bare, with a few trees. There was only one section of the pond that was covered with a lot of 

vegetation. 

 
Figure 2: Image of Fadden Pond 
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Goodwin Village Pond 

Goodwin Village Pond was also mainly bare, similar to Fadden Pond. The vegetation was very spread out across the 

entire pond, with no section full with plants. The pond had very few shrubs and trees. The main noticeable feature was 

the reeds along the streambank, although these were very small. 

 
Figure 3: Image of Goodwin Village Pond 

 

Gordon Pond 
Gordon Pond was covered with an abundance of vegetation. The whole pond was surrounded by many trees and reeds, 

along with leaf litter surrounding almost the entire pond. There were few shrubs and native vegetation present. 

 
Figure 4: Image of Gordon Pond 

 

 

 

 

 

 
Kambah Pond 
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Kambah Pond was noticeably surrounded by many reeds all around the pond. Around the circle of reeds were many 

large tussocks, and there were many trees surrounding the entire pond. Most of the vegetation was very close together, 

and not spread out like at other ponds. 

 
Figure 5: Image of Kambah Pond 

 

Results from the investigation are shown in Table 1 below. They display the score each waterway received in each 

water quality test and then display the score each waterway received for the riparian condition assessment. The key 

below Table 1 shows what each score displayed on Table 1 indicates. 

 

Table 1: Riparian condition scores compared to the water quality test results from water samples from Conder 

Community Wetlands, Fadden Pond, Goodwin Village Pond, Gordon Pond, and Kambah Pond. 

Waterway pH Electrical 

Conductivity 

Turbidity Dissolved 

Oxygen 

Phosphorus Riparian 

Condition 

Conder 

Community 

Wetlands 

1 2 2 3 1 2 

Fadden Pond 2 2 3 3 1 3 

Goodwin 

Village Pond 

1 1 3 3 1 3 

Gordon Pond 1 2 2 3 1 2 

Kambah Pond 1 2 1 3 1 2 

 

Excellent (1) Good (2) Fair (3) Poor (4) Degraded (5) 
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All water samples from the various sites were collected across several days between 4:00 pm and 5:00 pm. Table 1 

shows that Conder Community Wetlands, Gordon Pond, and Kambah Pond all received riparian scores of 2, indicating 

‘good’. These waterways also received higher water quality test scores, as they all received only one 3, indicating 

‘fair’, and the rest of the scores being a 2 or a 1, indicating ‘excellent’. Fadden Pond and Goodwin Village Pond both 

received lower riparian condition scores - 3 - and had lower water quality test scores. Both of these waterways 

received two 3 scores in the water quality tests. Kambah Pond had the highest water quality scores, receiving three 1 

scores, one 2, and one 3. Fadden Pond had the lowest, receiving two 3 scores, two 2 scores, and one 1. All waterways 

received a 3 in dissolved oxygen, and a 1 in phosphorus.  

 

DISCUSSION 

The table above (Table 1) represents the riparian condition scores in comparison to the scores of five of the water 

quality tests. From the data, it can be seen that waterways with higher riparian condition scores resulted with higher 

water quality scores. Conder Community Wetlands, Gordon Pond, and Kambah Pond all received a riparian condition 

score of 2, indicated as ‘good’, and is shown with higher scores in most water quality tests compared to Fadden Pond 

and Goodwin Village Pond. Both of these waterways received riparian condition scores of 3, indicating ‘fair’, and 

received worse results in the water quality tests, as they resulted with two ‘fair’ scores, for turbidity and dissolved 

oxygen. The other three waterways, on the other hand, only received one ‘fair’ score, which was for dissolved oxygen. 

Overall, all waterways received a 3 for dissolved oxygen and a 1, indicating ‘excellent’, for phosphorus. 

 

Having healthy riparian condition is essential for maintaining good water quality. A riparian area is considered healthy 

when it has large amounts and a variety of vegetation. This is because riparian vegetation improves a stream’s water 

quality by filtering sediment, improving flood water retention, absorbing excess nutrients, regulating temperature, 

stabilising banks by acting as natural buffers against cutting action, and reducing erosion by slowing energy flow from 

incoming water. (Rangelands Gateway, n.d.) The more dense the vegetation, the slower the runoff velocity is, thereby 

the longer it takes for water to flow and deposit sediment into a waterway. Vegetation can also naturally absorb 

pollutants from water and stabilise banks with its roots, preventing wind and water erosion taking place. Additionally, 

tree density relative to the stream’s width, along with the sun’s orientation to the stream, influences stream 

temperature. (Musser et al., 2019) Conder Community Wetlands, Gordon Pond, and Kambah Pond are all waterways 

that received a riparian score of 2  and overall resulted with better water quality test results compared to Fadden Pond 

and Goodwin Village Pond, both of which received a riparian score of 3. Conder Community Wetlands, Gordon Pond, 

and Kambah Pond were waterways that were surrounded by large amounts and a variety of riparian vegetation. This 

ultimately resulted in higher water quality test scores in these waterways, as greater abundance and coverage of 

riparian vegetation enhanced the ability to improve and maintain water quality in the waterways. 

 

On the other hand, degraded riparian condition has significant negative effects on water quality. Poor riparian 

condition and degraded vegetation lead to an increase in riverbank erosion and greater sedimentation into waterways. 

It also diminishes the waterway’s ability to filter out pollutants and excess nutrients. (Chua et al., n.d.) The greater 

sedimentation transportation into waterways along with greater rates of erosion in waterways with poorer riparian 

condition increase the turbidity of the water, making it more murky. This can be seen in the scores from Fadden Pond 

and Goodwin Village Pond, both of which received lower riparian condition scores of 3, compared to the other 

waterways. In relation to the low riparian condition scores, both ponds also scored a 3 in the turbidity test, which was 

lower in comparison to the 2 received by the other waterways. Additionally, the inability to filter out excess nutrients 

and pollutants can lead to the entrance of more alkaline or acidic inputs, altering the stream’s pH levels. This can be 

seen from the lower pH results from Fadden Pond, which received a 2, an outlier from the other waterways, all which 

received a 1.  
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Poorer riparian condition and less vegetation can also create warmer stream temperatures due to decreased shading 

from plants - especially trees - creating lower dissolved oxygen levels. (Oregon Conservation Strategy, n.d.) However, 

it can be seen that all waterways got a low dissolved oxygen score of 3. This is likely accredited to the fact that the 

width of trees from the waterway usually was around 10 metres wide. In the Riparian Assessment Worksheet, when 

assessing the width of the tree corridor next to the waterway, all streams recorded the distance as 5 - 10 metres. Likely 

due to the placement of trees being somewhat far away from the waterways’ banks, there was no vegetation providing 

shade, and the waterways were always in direct sunlight, creating warmer stream temperatures. Because of this, all the 

waterways got a low score of 3 for dissolved oxygen.  

 

Kambah Pond consists of stormwater that is put through a treatment pond, where water is filtered through the process. 

Stormwater is a common problem in urban ponds. It contains visible pollution, such as litter, but also contains 

pollution, like sediments, and nutrients, like phosphorus. To treat the stormwater, it is placed through a treatment 

process before entering the pond. Kambah Pond has a sediment forebay where stormwater is initially directed when it 

rains. Due to this sediment forebay, the velocity of stormwater slows before entering the pond, making the sediment 

drop and fall to the bottom of the pond. There are macrophytes (aquatic plants) planted around the forebay, which 

work towards improving the water quality. (Southern ACT Catchment Group, n.d.) The score Kambah Pond got for 

turbidity - 1, indicating ‘excellent’ - is explained by this treatment process of stormwater before entering the pond, 

where sediment is filtered to the very bottom of the pond, along with being surrounded by macrophytes to improve the 

water quality.  

 

It is important to have a good understanding of native vegetation surrounding waterways. This includes native trees, 

understory, grass, and leaf litter, which is all assessed in the Riparian Assessment Worksheet. Different types of native 

vegetation should be easily identifiable to ensure a fair and proper assessment of the riparian condition. Little 

knowledge of such information will result in inaccurate and unreliable results. 

 

To improve the results, the time frame in which the water samples are tested should be cut shorter. All the water 

samples were tested within a 1 hour time frame from collection, however, the results could be more accurate if the 

time frame was cut to 30 minutes. This is because letting the water samples sit for too long can impact the water 

quality test results. On the Advanced Water Testing Results sheet, it is written that healthy water is cooler than 20°C. 

However, all of the water samples had a temperature between 26.6°C - 28°C. This is likely due to the fact that the 

water samples were sitting for too long after collection from their respective waterways, resulting in the water 

temperature rising. Another important factor to improve the results is to collect all the water samples in similar 

weather conditions. The water samples from Gordon pond and Conder Community Wetlands were taken when the 

weather conditions were very rainy and cold outside, while water samples from Fadden Pond, Kambah Pond, and 

Goodwin Village Pond were all taken in sunny weather conditions. This difference in weather conditions can have a 

big impact on the water quality test results, particularly in terms of temperature and dissolved oxygen. 

 

Repeat trials could have been conducted to avoid errors and outliers and improve the accuracy of the results. By doing 

this, more reliable and accurate data could be obtained and analysed and more informed assessments of the data could 

be made. 

 

 

 

CONCLUSION 

The purpose of this experiment was to compare the riparian condition of urban waterways in the ACT to each 

waterways water quality and analyse the impact of riparian vegetation on water quality. It was discovered that 
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waterways with lower riparian condition scores ultimately had poorer water quality and received lower scores in the 

water quality parameters. The more vegetation that surrounded a waterway overall improved the water quality. This 

was an expected result as extensive research has discovered the relation between different types of riparian vegetation 

and the impact they have on improving and maintaining healthy water quality. This study provides evidence that 

greater amounts, and a wide variety of, riparian vegetation surrounding a waterway has a positive effect on the water 

quality. 
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