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1. Introduction 

 The parks of North Saanich are important areas for local flora and fauna and serve many 

purposes for the natural world as well as for human settlements. The land itself allows for thriving 

communities of plants and animals alike. However, the physical environment is not only a product 

of the rocks, soils, and water bodies found on and within the parks; trees also serve as important 

vertical components to the physical environment. Trees have long provided humans benefits such 

as fuel, food, erosion prevention, improved water quality, and temperature control, while also 

providing habitat and supporting biodiversity for many species of plants and animals (Government 

of Canada, 2021). Additionally, through the process of photosynthesis, trees provide oxygen while 

storing carbon dioxide, a greenhouse gas attributed to climate change (Government of Canada, 

2021). The services that trees provide for the human and natural worlds are significant to say the 

least, a fact recognized by the Government of Canada, which is planting trees as a nature-based 

solution to mitigate the impacts of climate change on communities (Government of Canada, 2021).  

 The ability of trees to act as carbon sinks may be a crucial part of the solution to the wicked 

problem of climate change, while also providing the benefits described above to localized 

communities. However, when climate conditions do not favor the growth of a specific tree, this 

may negate the beneficial aspects through tree dieback and mortality. Tree dieback can be 

described as ña potential symptom of decline where foliage is dropped and whole branches dieò, 

with tree mortality being the complete death of the tree (Seebacher, 2007). As the climate continues 

to change, trees may be susceptible to dieback and mortality as their habitable zones shift poleward 

or to higher elevations, eliminating the benefits they provide. In this pilot study, five parks within 

the District of North Saanich, B.C., Canada, are analyzed to understand to what degree dieback 

and mortality is happening and what these parks could potentially look like in the future. 

 

2. Literature Review 

According to the Government of Canada, the increased pattern of tree mortality in recent 

decades can be attributed to climate change (2023). This is in large part due to increased severity 

and frequency of events such as heat waves and droughts, such as the 2001 drought in Alberta and 

Saskatchewan which led to mass die back of aspen (Populus spp.) forests (Government of Canada, 

2023). While climate change is a global phenomenon, a changing climate may disproportionately 
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affect certain places over others. As Heather Klassen (2012) highlights, as a result of the CDFmmôs 

warm, dry summers and mild, wet winters, the region could be subject to greater impacts from 

climate change due to it already being drier and milder than other coastal ecosystems in B.C. The 

CDFmm ecosystem type is currently confined to the southeastern side of Vancouver Island, the 

Gulf Islands, as well as a small area of coastal mainland B.C., constrained in the south by warm 

temperatures and dry soils, and in the north by cool temperatures (Klassen, 2012). The CDF 

ecosystem type, which comprises only 0.3% of the province (Klassen, 2012), contains about 50 

rare plant species (Meidinger & Pojar, 1991). This small, but ecologically significant region in the 

rain shadow of the Insular and Olympic mountains currently has a mean average temperature of 

between 9.2 and 10.5ÁC and mean average precipitation between 647 and 1263 mm annually 

(Meidinger & Pojar, 1991). The CDF current distribution, along with countless other ecosystems 

in B.C., is likely to shift due to changes in the current temperature and precipitation regimes, 

which, as Klassen describes, will result in the southern portion of Vancouver Island falling outside 

of the of the area of persistence for the CDF ecosystem type (2012).  

While the future of the CDF ecosystem type is likely one that will shift by the end of the 

century, within the current boundaries of the CDF zone we are already seeing the impacts of 

climate change. A study by Tanya Marie Seebacher (2007) found that summer moisture stress was 

likely closely tied to dieback of Western Redcedar (Thuja plicata) trees within the CDFmm. This 

aligns with the government of British Columbiaôs report on forest health finding that of the 

108,345ha of drought induced foliage damage across B.C. in 2021, Western Redcedar was the 

most affected tree species (Duthie-Holt & Westfall, 2021). These findings are supported by local 

municipal governments having to water even mature Western Redcedar trees in urban parks under 

the current drought-like conditions to keep them alive. This is in stark contrast to the previous 

norm of only watering Western Redcedar trees until they were 5 years of age before they were able 

to sustain their own water needs (Strain, 2019). 

 Western Redcedars are not the only trees which will and are facing the impacts of climate 

change within the CDF zone. Pacific Madrone (Arbutus menziesii) (hereafter Arbutus) trees, the 

only evergreen broad-leaf tree in Canada, have become more susceptible to fungal leaf blight in 

the face of drier summers and human disturbances (Costain, 2018). This is not a novel infection to 

Arbutus trees, as partial defoliation due to the fungus is not abnormal every few years. Climate 
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change, however, is weakening the capacity of the trees to fight back against infection, resulting 

in total defoliation and increased frequency of infection (Costain, 2018).  

Today, the average temperature on Vancouver Island is 1ÁC warmer than 100 years ago, 

and the island is facing prolonged and more extreme periods of drought (Harmer, 2021). With 

increased occurrences of summertime drought conditions, the regeneration of disturbed CDF sites 

is likely to be slower allowing for further encroachment of invasive species, further degrading 

ecosystems such as the red-listed Douglas-Fir/Oregon Grape CDFmm site association ecosystem 

type (Ministry of Environment, 2004). 

 

3. Methods 

 Five parks of North Saanich in which the Friends of North Saanich Parks operate have been 

selected for this report. The parks are Quarry Park, Denham Till Park, Green Park (North), Lillian 

Hoffar Park, and Sumac Park. Satellite imagery was used to analyze the historic change between 

the springs of 2010 and 2021. Visible tree dieback and mortality from the photos were noted, and 

ground-truthing occurred in July of 2023. During ground-truthing, further dieback and mortality 

not visible in the satellite imagery was noted. Tree dieback and mortality was recorded based on 

three variables: species of affected tree, tree class (height), and degree of mortality. All parks in 

this study are within the CDFmm (Coastal Douglas-Fir moist maritime) biogeoclimatic zone. 

It is important to acknowledge that the lands of North Saanich are located on the traditional 

territory of the W║ SĆNEĹ peoples consisting of the BOEĹEN (Pauqachin) and the W║ SŌEM 

(Tseycum) Nations, who have inhabited and stewarded the land since time immemorial. While the 

cultural significance of these specific parks to the W║ SĆNEĹ is unknown to the author of this 

report, the parks are the product of settler colonialism and have had many years of disturbances. 

 

4. Limitations 

 The use of satellite imagery for this report proved to be difficult due to factors such as 

weather, shading, and resolution, as well as user error in identifying dead or dying treetops. More 

significantly, a lack of useable imagery in the form of satellite or airplane photography limited the 

scope of this study. Finally, one limitation from the ground analysis is that only cumulative 

morality could be reported since the study could not establish the onset of the tree mortality. To 
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determine the rate of dieback in future analyses, both aerial imagery and in situ assessment should 

be implemented to gather more meaningful data.  

 

5. Results 

5.1. Aerial Imagery  

Table 1: Dead treetops observed in 2010 and 2021 in their respective parks through aerial image 

analysis. 

Park 2010 2021 

Quarry Park (2ha) 0 8 

Denham Till Park (3.5ha) 2 22 

Green Park North (2.5ha) 0 23 

Lillian Hoffar Park (4ha) 0 14 

Sumac Park (4ha) 2 43 

Note: Aerial imagery used in this comparison was taken during the spring of their respective 

years. Source: Google Earth 

 

 
Figure 1: Aerial imagery of Quarry Park taken in the spring in 2010 (left) and 2021 (right). 
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Figure 2: Aerial imagery of Denham Till Park taken in the spring of 2010 (left) and 2021 (right). 

 

 
Figure 3: Aerial imagery of Green Park North taken in the spring of 2010 (left) and 2021 (right). 
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Figure 4: Aerial imagery of Lillian Hoffar Park taken in the spring of 2010 (left) and 2021 (right). 

 

 
Figure 5: Aerial imagery of Sumac Park taken in the spring of 2010 (left) and 2021 (right). 
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5.2. Quarry Park 

 Quarry Park, located on the southern border of North Saanich consists of roughly 2ha of 

parkland dominated by Western Redcedar and Douglas-Fir (Pseudotsuga menziesii). The history 

of this park is evident in the quarry situated in the centre, where few trees have managed to 

establish themselves. Surrounding the quarry, the canopy cover is thick in the east, west, and north, 

allowing little to no light into the understory. This single-stand forest type is mature and conifer-

dominated (Adams, 2021). In the south the canopy is more open, allowing for a more substantial 

shrub and herb layer to develop. 

 

Table 2: Total dead or dying trees based on ground assessment for Quarry Park. 

Tree Spp. Class Mortality  

1 Douglas-Fir A3 Full 

2 Alder  A3 Full 

3 Alder A3 Full 

4 Unidentified B1 (Broken top) Full 

5 Alder B2 Full 

6 Douglas-Fir A1 Full 

7 Alder B2 Top 2/3 

8 Western Redcedar B1 Full 

9 Western Redcedar B1 Full 

10 Western Redcedar A3 Full 

11 Western Redcedar  A3 Full 

12 Western Redcedar  B1 Full 

13 Western Redcedar B2 Full 

14 Western Redcedar B2 Full 

15 Western Redcedar B2 Full 

16 Western Redcedar B2 Full 

17 Western Redcedar A3 Top 1/3 

18 Western Redcedar B1 Top 1/3 

19 Western Redcedar B2 Full 

20 Western Redcedar B1 Top 1/3 

21 Western Redcedar A3 Bottom 2/3 

22 Alder A2 (Broken top) Full 

23 Western Redcedar B1 Top 1/3 

24 Western Redcedar B2 Full  

Note: These data were collected in mid-July of 2023. The analysis was conducted for the park 

as a whole.  

 

Summary of ground assessment for Quarry Park: 

o Total dead or dying trees by species: 
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Á Western Redcedar: 16 

Á Douglas-Fir: 2 

Á Alder: 5 

Á Unidentified: 1 

o Total dead or dying trees by class: 

Á A1: 1 

Á A2: 1 

Á A3: 7 

Á B1: 7 

Á B2: 8 

o Dead or dying trees by species per hectare (Quarry Park land area = 2ha): 

Á Western Redcedar: 8.00/ha 

Á Douglas-Fir: 1.00/ha 

Á Alder: 2.50/ha 

Á Unidentified: 0.50/ha 
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Figure 2: Cluster of dead Western Redcedar trees in Quarry Park.  


