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Area of interest 
(Identifying the problem, explain why it is important and the current relevance of the topic, up to 250 words) 
 

 

The study focuses on understanding the effects of climate change on 
vegetation phenology. Vegetation phenology, the cyclic and seasonal 

dynamics of vegetation, serves as a sensitive indicator of environmental 
changes, and its shifts are significant proxies for climate change impacts 

[1]. This aligns closely with Sustainable Development Goals 13 (Climate 
Action) and 15 (Life on Land), further highlighting the relevance of the 

research [2]. 
 

Currently, vegetation phenology monitoring relies heavily on ground-based 
observations [3], phenocams [4], and satellite imagery[5]. These methods 

can be resource-intensive and may not provide sufficient temporal and 
spatial resolution. These methods are often limited or less accurate for 

areas adjacent to highways and transportation routes, creating a significant 
knowledge gap. 

 

This research proposes a cost-effective approach, leveraging an existing 
urban infrastructure - England's traffic monitoring camera network [6]. This 

study explores the viability of using the data from traffic cameras for 
monitoring vegetation phenology, thereby repurposing a resource already 

in place for environmental surveillance. 
 

This innovative approach offers a unique opportunity to gather valuable 
phenological data at relevant temporal and spatial scales. It not only 

https://geospatialcdt.ac.uk/cdt-programme/
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broadens the application of existing resources but also significantly 
contributes to our understanding of how vegetation along transportation 

corridors responds to climate change. 
 

Such continuous and extensive data could further support climate models, 
policy-making, urban planning, and ecological research, offering timely 

insights into the impacts of changing climates on vegetation health, which 
is of paramount importance in the face of global environmental change. 
 

Approach to the problem 
(Describe your methodology or technology and how it will solve the problem you identified, up to 300 words) 
 

 
The approach aims to bridge the gap in traditional vegetation phenology 

monitoring by harnessing the potential of England's vast traffic camera 
network [6]. This research repurposes these cameras, intended initially for 

traffic surveillance, into a network of national ecosystem monitors.  
 

Firstly, a representative sample of 15 cameras from over 3600 was selected, 
ensuring diverse coverage nationwide and at least a decade's worth of data. 

After filtering the relevant camera and image data, machine learning 
techniques for vegetation detection and segmentation within the images 

were employed. 

 
Following this, the Green Chromatic Coordinate (GCC) was calculated, a 

robust indicator of plant 'greenness' or health, from the segmented 
vegetation images. This generates a time series of GCC values representing 

the changing 'greenness' levels over time, thus depicting different 
phenophases of the vegetation [7]. Phenophases refer to the key stages in 

the annual life cycle of vegetation, each associated with a specific range of 
GCC values. 

 
Then, the GCC time series were compared with established satellite-based 

vegetation indices - the Enhanced Vegetation Index (EVI) and the 
Normalized Difference Vegetation Index (NDVI), obtained from the MODIS 

(Moderate Resolution Imaging Spectroradiometer) platform. 
 

This approach offers a combination of existing resources and innovative 

technology. By leveraging traffic cameras for environmental monitoring, we 
can significantly reduce the need for new, expensive monitoring equipment. 

Moreover, the high temporal resolution of traffic camera images allows for 
more precise phenological monitoring. At the same time, the established 

nature of GCC, EVI, and NDVI ensures the comparisons' robustness. 
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Results, conclusions and next steps 
(Present your research results and conclusions of your study, up to 250 words) 

 

Table 1. Yearly correlation table between camera data GCC and MODIS' NDVI: 

Yearly correlation coefficients between non-smoothed Green Chromatic Coordinate (GCC) 

data derived from traffic cameras and Normalized Difference Vegetation Index (NDVI) 

values from MODIS. Blanks represent instances where quality data was unavailable. 

 
 

Table 2. Yearly correlation table between camera data GCC and MODIS' EVI: Yearly 

correlation coefficients between non-smoothed Green Chromatic Coordinate (GCC) data 

derived from traffic cameras and Enhanced Vegetation Index (EVI) values from MODIS. 

Blanks represent instances where quality data was unavailable. 
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Figure 1. Annual Change – SOS map: Spatial representation of annual changes in the 

Start of Season (SOS) across the study area, derived from traffic camera data. Each 

point indicates whether the SOS (marked by an increase in greenness values) occurs 

earlier or later in the year over the study period. 

 

 
Figure 2. Annual Change – POP map: Spatial representation of annual changes in the 

Peak of Season (POP) across the study area, derived from traffic camera data. Each point 

indicates whether the POP (identified as the time of maximum greenness) occurs earlier 

or later in the year over the study period. 
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Figure 3. Annual Change - EOS map: Spatial representation of annual changes in the 

End of Season (EOS) across the study area, derived from traffic camera data. Each point 

indicates whether the EOS (marked by a decline in greenness values) occurs earlier or 

later in the year over the study period. 

 

 

This project bridges the gap between local, field-based observations and 
larger, satellite-based phenology studies. It also presents a globally 

applicable strategy, suggesting that other nations could adapt their 

monitoring infrastructure similarly. 
 

However, it's essential to acknowledge the limitations of the analysis. Once 
the phenophases have been determined for every camera, a simple linear 

model was employed to determine trends, which, while offering clear 
interpretability, may not fully capture the complex nature of vegetation 

phenology. The influence of non-linear factors such as climatic patterns, 
changes in land use, and biotic interactions were not considered. As such, 

the linear model may oversimplify plant responses to changing climatic 
conditions but serves as an initial trend analysis.  

 
Despite this, the findings (Tables 1 & 2; Figures 1-3) accentuate the 

immense potential of utilizing existing infrastructure for ecological 
monitoring. Moreover, to facilitate the accessible exploration of the findings, 

an interactive viewer is currently in development.  

 
Future research should incorporate non-linear models, validate camera-

based observations with ground truth data, improve image processing 
techniques, and expand the sample size. Ultimately, this research serves as 

a springboard, encouraging further exploration into how existing urban 
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infrastructure can be harnessed as a valuable asset in environmental 
monitoring and climate change studies. 
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