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VARENNES
Planning for the resilience of the urban 
forest

By Sophie Guilbault
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THE SCIENCE

Urban forests are an essential component of Canadian municipalities, providing 
necessary ecosystem services to those living in urban areas. Amongst their long list of 
benefits, urban trees are excellent filters for urban pollutants, provide shade and cool 
the air during hot days, regulate water flow and improve water quality. The provision 
of these essential services is however dependent on the longevity of urban trees and 
their resilience to current and future climate risks. Researchers have identified that 
across 10 Canadian cities, approximately 67% of trees (233 species) will be at high 
risk of increased temperature by 2050. The impact of rising temperatures and other 
climate risks on urban trees can be mitigated through thoughtful planting strategies 
that increase the diversity of trees and number of resilient species in municipalities.  

THE TRIGGER

The City of Varennes is a community of 21,000 inhabitants that was established in 
1972 on the South Shore of the City of Montreal. A few years ago, the municipality 
proactively identified the low percentage of tree cover as a potential risk for the 
growing community. More specifically, the community had calculated in 2011 that 
the tree canopy represented 12% of the territory, 18% shy of the 30% target that 
was established by the Communauté Métropolitaine de Montréal, the organization 
responsible for planning, coordinating and funding strategic priorities amongst 
communities of the greater Montreal area.  Faced with a desire to grow their tree 
canopy, the community decided to first complete a comprehensive inventory of 
their existing trees to establish the current functional diversity and biodiversity 
characteristics. The assessment of the existing conditions allowed the community to 
identify current risks faced by urban trees before defining a planting strategy that 
would ensure the long-term resilience of the canopy.  

THE APPROACH

To conduct the assessment of the existing tree canopy, the City of Varennes reached 
out to HABITAT, a Montreal-based consulting group that supports communities 
interested in using nature-based solutions to ensure a sustainable and resilient future. 
Over two summers, the consultants walked through the community and listed every 
public tree, as well as private trees located in residents front and side yards, for a 
total of 10,394 trees over 1,386 km2. For each tree, several characteristics were 
considered including its location, diameter, height, overall health, as well as potential 
biotic (e.g. insects, diseases, etc.) and abiotic threats (e.g. wildfire, extreme wind, 
extreme rainfall, etc.). These characteristics provide important information as to how 
each tree will perform under different stress factors such as drought, soil compaction 
or insects, providing an indicator of each tree’s vulnerability. Overall, urban forests 
with limited diversity of species are at greater risk as a large number of trees could 
potentially be damaged by a unique threat.  

The inventory carried out by the City of Varennes identified a total of 174 distinct 
species. Despite this seemingly high variety, the community noted a strong dominance 
of maple, spruce and small ornamental trees, with these three groups representing 
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Figure 5: The City of Varennes uses a species list to guide tree planting in public spaces, aiming 
to grow canopy cover to 30% by 2030. (Source: City of Varennes)

55% of all urban trees. Best planting practices for urban trees generally call for no 
more than 10% of one tree species, no more than 20% of the same type of tree and 
no more than 30% belonging to the same overall family. In the case of Varennes, these 
rules were not respected with a prevalence of 16% of the Norway Maple, and 30% 
of maple trees belonging to the same type of trees. The analysis also revealed that in 
terms of biotic and abiotic threats, 68% of species were vulnerable to insects, 42% to 
atmospheric pollutants, 30% to various diseases, 18% to ice storms, 14% to flooding, 
11% to droughts, and 8% to severe winds.  

THE OUTCOME

The results that came out of the study supported by Varennes allowed the City to 
elaborate a clear strategy to grow the urban tree canopy in a manner that ensures 
functional diversity of species over time. Since completing the study in 2021, the 
City has taken on several initiatives to ensure the resilience of its urban forest with 
the main goal to increase the functional diversity of trees amongst the community. 
For instance, the municipality has established a list of species to plant that would 
contribute to increase the diversity of species, and consequently the resilience of 
the urban tree canopy. This list has been used to support different projects, including 
increasing the number of trees planted in public spaces with the overall goal to 
reach 30% of urban forest canopy cover by 2030. The municipality is also working 
to ensure each property has at least one tree planted in its front yard. To do so, the 
community sends a letter to property owners informing them of a municipal program 
offering pre-selected trees at a discounted price, which represents approximately 
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a 50% discount when compared with prices found at local nurseries. This program 
is also promoted through the local journal and during neighbourhood events. The 
community has also ensured buy in from building inspectors who mention the 
programs to property owners during building inspections. In addition to the various 
planting programs, the City also oversees tree cutting and ensures each tree that is 
removed is replaced by one that will contribute to the diversity of the canopy. This 
involves consultations with property owners to ensure the tree selected meets their 
needs while being aligned with the municipal strategy.  

Since the City of Varennes initiated its program to increase the resilience of its urban 
forest, the community increased its tree cover from 12% to 18%, with the objective 
to reach a 30% cover by 2030. In the spring of 2023, 55% of the properties targeted 
by the City had planted a tree on their front yard, which represents approximately 
700 new trees planted in the community.

A WORD FROM VARENNES

When asked what advice he would give to other municipalities interested in 
pursuing similar initiatives, Mathieu Vallée, Division Chief of Sustainable Development 
and Innovations with the City of Varennes, highlighted the importance of securing 
expertise to ensure a strong understanding of current risk before implementing 
strategic initiatives. “Securing expertise that we didn’t have within our staff was 
crucial in securing Council’s support for current and future urban forest initiatives”, 
mentioned Vallée. He added that he would like to reconduct the analysis of the urban 
forest every 4-5 years and would perhaps opt for a new Light Detection and Ranging 
(LiDAR) approach that would more economical and efficient for the community and 
would allow continuous monitoring of the situation.  




