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Why do we want to know how vegetation is doing in these wetlands?

BACKGROUND
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YES!



Water level experiments at Troups Creek Wetland, Narre Warren, VIC

BACKGROUND
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Are there trade-offs when 

controlling water levels for 

water quality improvement 

vs vegetation health using 

RTC?



Plant surveys: Fun, but a lot of work!

BACKGROUND

Vegetation cover can be determined from satellite 
imagery

High resolution drone imagery can increase accuracy
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How *is* the vegetation doing?

BACKGROUND

In many stormwater wetlands in Victoria, vegetation is struggling.
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What did we want out of this project?

BACKGROUND

A tool for classifying vegetation cover, health, and type in 
a constructed wetland undergoing RTC experiments

• Track changes in cover using NDVI and other metrics
• High spatial resolution
• Data that could be used to classify veg health and type
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APPROACH
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Vegetation reflects light that we can’t see with our eyes.

APPROACH
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Drone with multispectral sensors

APPROACH

• Flights across different seasons

• Ground truth data

• Post-processing in Agisoft Metashape Pro

• Ortho-mosaic developed

• Calculated NDVI, NDWI (
𝐺𝑟𝑒𝑒𝑛 −𝑁𝐼𝑅

𝐺𝑟𝑒𝑒𝑛+𝑁𝐼𝑅
)

• Developed NDVI, NDWI, CIR, and single band 
images
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Classification of vegetation communities

APPROACH

• A Random Forest machine learning model was 
used to classify pixels based on a training dataset 
we developed. 

• Training data from Nov 2024 flight data

• Tested on Nov 2024 and Mar 2025 images

• Model trained for 1) plant health and 2) plant type

• Colour infrared maps generated for visual 
comparison of revegetated zones
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Pimentel, L., 2025. Stormwater Wetlands Vegetation Modelling with Drone 

Imagery and Machine Learning (Honours). Monash University.



OUTCOME
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November 2024

OUTCOME

14

Visual assessment

Orthomosaic images clearly show 
vegetation communities, but it’s 
difficult to distinguish around areas 
with shadows and dense vegetation. 
CIR images help with distinctions



March 2025

OUTCOME
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Visual assessment

Orthomosaic images clearly show 
vegetation communities, but it’s 
difficult to distinguish around areas 
with shadows and dense vegetation. 
CIR images help with distinctions



July 2025

OUTCOME
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Visual assessment

Orthomosaic images clearly show 
vegetation communities, but it’s 
difficult to distinguish around areas 
with shadows and dense vegetation. 
CIR images help with distinctions



CIR Images: Revegetation zone

OUTCOME

• IMAGERY
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CIR Images: Submerged vegetation

OUTCOME
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Machine learning classification - Plant health

OUTCOME
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Nov 2024 (Training) Mar 2025 (Testing)

Health-based classification

• Healthy plant

• Unhealthy plant

• Water



Machine learning classification - Plant type

OUTCOME
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Nov 2024 (Training) Mar 2025 (Testing)

Type-based classification

• Wetland plant type 1

• Wetland plant type 2

• Submerged plant

• Water



Summary

OUTCOME

• Visual analysis using different bands helps distinguish veg cover

• Machine learning classification can be applied to quantify cover and can 
accurately distinguish cover types on images which were not used in training

• Distinction between plant types:
o Very high accuracy for image used in training for both health (97%) and type (94%) classifications 

o For testing data, health classification remained high (94%), but type classification was reduced (66%)
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NEXT STEPS
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NEXT STEPS

• Machine learning: incorporate additional data 
sources (DEM, in situ spectral measurements)

• Merge satellite (high temporal resolution) and 
drone (high spatial resolution) data in a model

• Use changes in NDVI and other indices to 
predict vegetation health ‘direction’

• Evaluate effects of water level drawdown on 
vegetation cover through RTC trials
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[select this box and click ‘delete’ to 
remove]

To change this image:

1. Click the image icon in the 

centre of the image

2. Navigate in your browser to the 
preferred image

3. Under ‘format shape’, ensure the 

‘tile picture as texture’ box is 

checked

4. You can then position the image 
using the ‘alignment’ dropdown. 

Images can be scaled using 

‘scale X’ and ‘scale Y’ 

percentages.

Refer to our brand guidelines for 
guidance on choosing on-brand 

imagery.  
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