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Executive Summary 
Through the summer of 2017, a tree inventory was completed on the Old Ashburn Golf Course 
(OAGC) in Halifax, Nova Scotia, in partnership with Dalhousie University. It was conducted by 
Master of Resource and Environmental Management Candidate Shauna Doll, with guidance 
from academic advisor, Dr. Peter Duinker, and financial support through the Mitacs Accelerate 
program. This study has provided information necessary to deliver recommendations to golf 
course management for the maintenance and enhancement of the tree population on the 
OAGC. This is especially important as the tree species identified on the course are largely 
representative of the endangered Acadian Forest Ecoregion and contribute to the urban tree 
canopy of the City of Halifax.  
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1. Introduction 
 

In 2013, after years of study and compilation, an Urban Forest Master Plan (UFMP) was 

released by the Halifax Regional Municipality (HRM). A comprehensive management document, 

the UFMP illustrates the health of the urban canopy and provides prescriptions for its 

improvement. Employing an innovative neighbourhood-based approach, the UFMP pinpoints 

areas of interest and bridges knowledge gaps via collaboration between the municipality, 

academics, and private landowners. As a result, unique opportunities for developing and 

enhancing the urban forest have been highlighted, such as golf courses, cemeteries, and other 

institutionalized greenspaces. This is especially important, since according to Duinker et al. 

(2015), urban environments are among the most hostile locations for tree growth. This means 

that despite their heavy manicuring, larger and more open urban greenspaces, such as golf 

courses, may be more conducive to tree growth than city streets. Therefore, in 2017, Old 

Ashburn Golf Course (OAGC) was identified as an ideal area of study both due to its proximity to 

the city centre, and for its representation of tree species native to Nova Scotia. This report 

outlines the findings of that study and offers recommendations for improvement and 

maintenance of the tree canopy. 

 

2. Background 
 

The environmental impact of golf courses tends to spawn a polarizing debate, primarily 

between those who golf and those who do not. This was demonstrated in 2002, when an 

English research team distributed a survey to investigative public opinion about whether golf 

courses are good for the environment. Among golfers, 80% responded in the affirmative, 

largely citing habitat preservation as the reason for their answer.  Conversely, non-golfers 

demonstrated the exact opposite perception with 64% responding negatively due to supposed 

destruction of habitat (Gange, Lindsay, & Schofield, 2003). However, since the publication of 

that study, extensive research has demonstrated the ecological benefits of golf courses, 

especially in urban settings. According to Jim and Chen (2016), golf courses can play a role in 

enhancing biodiversity by providing a refuge for floral and faunal species and improving 

connectivity between greenspaces. Furthermore, a comparative study, conducted in 2009, 

found that golf courses have 64% more ecological value comparative to other nearby land uses; 

and as surrounding landscapes became increasingly altered by anthropogenic activity (i.e. 

urban areas), this comparative value increased (Colding & Folke, 2009). In 2016, another study 

found that golf courses can provide significant habitat for migratory birds, specifically the 

Canadian goose (Guerena, Castelli, Nichols, & Williams, 2016). An earlier Australian study found 

that minor management improvements showed a positive correlation with swelling population 
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numbers among frog, amphibian, bird, and bat species (Burgin & Wutherspoon, 2009). 

However, although the forested areas of golf courses are typically the sites that maintain this 

ecological functionality, there is little in the literature that considers the health of golf course 

trees specifically. 

2.2 Project Purpose 

The ninety-five-year-old, inner-city, Old Ashburn Golf Course (OAGC or “the Course”) has been 

identified as a significant opportunity for improving the quality of tree canopy in the 

neighbourhood referred to in the UFMP as Ashburn/Armdale (HRM, 2013). Therefore, the 

urban forest research team at the School for Resource and Environmental Studies (SRES) at 

Dalhousie University (Dal), in conjunction with OAGC management, designed an inventory-

based research project to be carried out on the course's tree population. Although preliminary 

reconnaissance determined that the tree population on the course is disproportionately mature 

and shows signs of degradation due to disease, the ultimate intent of the study has been to 

produce recommendations to inform future management strategies with the goal of improving 

canopy coverage on the course and therefore throughout the Ashburn/Armdale neighbourhood 

to improve overall ecological viability. 

2.3 Research Goals 

The overall goal of this project was to investigate the tree canopy at the OAGC and identify 

opportunities for, and constraints against, its improvement. The investigation was completed 

by conducting a comprehensive tree inventory, which was supplemented by a literature review 

on a range of relevant topics such as landscape architecture, golf course design, and urban 

forestry (among others) to inform the future development of a long-term tree management 

plan.  

3. Inventory Overview 
 

Two approaches to inventorying the tree population were employed on the course. The first 

was an inventory of individual trees, whereas the second was an inventory of tree stands using 

plot-based sampling.  Individual trees were typically easily distinguishable as they stood alone. 

However, to maintain consistency, they were more specifically identified as those that were 

mowed around by the course maintenance crew. Conversely, the trees included in the latter 

inventory were recognized as those groupings of trees with an appearance resembling forest 

patches due to the proliferation of unmaintained understory vegetation. The following outlines 

the methods undertaken for both inventories. 
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4. Methods 
 

At the beginning of the project, the necessity for a spatial context to situate collected data was 

immediately recognized. Therefore, high-resolution ortho-imagery of the course was obtained 

courtesy of the HRM (Pictometry®, 2014). Complemented using Google Satellite imagery, these 

original maps were used to distinguish which treed areas were to be measured using plot-based 

sampling and which were to be included in a single-tree census.  The maps were created using 

ArcGIS, including the delineation of parcel ownership to illustrate study area boundaries, and a 

gridline overlay to divide the course into manageable and systematic pieces. However, because 

these maps were generated using what are essentially photographs, they could not be edited or 

updated in GIS software. Therefore, new maps were created based on the original imagery to 

be used during data collection. Because the Pictometry was slightly dated, having been 

captured in 2014, changes in canopy coverage were recorded on the new maps; individual tree 

locations and notable features (e.g. pathways, waterways) were also recorded. These maps 

were updated in ArcGIS following the completion of the tree inventory to give the study a 

spatial context. The resulting map is attached to the end of this report as an appendix. 

For all trees measured, regardless whether they were in a single-tree census area or a plot-

sample, all data collected were the same. Arguably the two most vital data points were species 

and diameter at breast height (DBH); these data have become important in the analysis of 

biomass and species distribution on the OAGC. However, other data collected included canopy 

position (supressed, intermediate, dominant, or co-dominant); canopy health (poor, fair, good, 

or very good); signs of disease (e.g. beech bark disease); special conditions (e.g. significant 

leaning); and any notes of interest (e.g. interference of tree growth due to infrastructure). 

Additionally, any standing dead trees (snags) were included in the inventory, along with a rating 

of their level of decomposition on a scale of 1-4. Species was also recorded on these snags 

when possible; however, at times extensive rot rendered the tree beyond recognition. The 

measurement codes are provided in an appendix. 

The method of carrying out the individual tree inventory was simple: collect all the above-listed 

data on any tree in a manicured area of the course. Conversely, the plot-based sample was 

more complex. Plot-based sampling was used as opposed to line-transect sampling to reduce 

plot edge per unit area. Likewise, square plots were preferred to round plots due to the 

simplicity of determining plot corners in comparison to calculating and maintaining the radius 

of a circular plot. According to forestry standards, to determine plot location within a patch, 

best practice is to randomly drop a plot centre to avoid bias. However, due to the course’s small 

and irregularly shaped patches, plot centres were dropped as near to the centre of the patch as 

possible to capture as many stems as possible. If a patch was big enough to warrant the use of 

two plots, the plot centres were dropped on either end of the patch to avoid overlap. Also 

included in this inventory was a census of all large trees in plot-sample patches. This included 
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any trees with a DBH of 40 cm and above, so as not to miss any representative specimens 

within these areas.  

Another forestry standard adopted, and somewhat adapted, for the purposes of this project 

regarded the size of the plots. Typically, a plot-sample size is 400 m², so this size was used for 

most of the plots across the course. However, one exception was made to this method. A long 

patch grows along the southwestern edge of the course, which is too dense to census but too 

narrow to accommodate the standard 400 m² plots. Thus, 100 m² plots were laid out at regular 

intervals from the northern to the southern corner of the course.  

The data were digitized into Excel spreadsheets and organized into histograms to determine 

signature, dominant, and solitary species; size and species distribution; dominant species 

distribution of snags; and crown condition across species. These results are discussed below. 

5. Research Outcomes 
 

To summarize, the forest on OAGC is largely representative of the Acadian Forest Ecoregion, 

with large amounts of red maple, white pine, yellow birch, and red spruce in the population 

(Simpson, 2014). Interestingly, few ornamental tree species were found on the course, besides 

a few Siberian pea trees, Japanese and “King Crimson” Norway maples, and one Bebb willow 

tree, with most other species found on the course being representative of the Acadian forest of 

Nova Scotia (Simpson, 2014). Other solitary species included silver maple, mountain maple, 

smooth serviceberry, and poison sumac. Conversely, although the ash species is the Course’s 

namesake, signature species, which in this context means the species with the largest and most 

notable specimens, tended to be red maple, American beech, red spruce, yellow birch, and 

white pine. Although Norway maple can also be counted among the more prolific large species 

on the course, none of these big trees were found in forest patches, rather, they grow in areas 

where they have been intentionally planted. However, the largest tree found on the course was 

an American (white) elm, with a DBH of 121 cm. The ten most common species found on the 

course, listed from most common to least, are red maple, yellow birch, red spruce, American 

beech, white birch, serviceberry, white pine, white ash, balsam fir, and Eastern larch, as is 

shown in Figure 1. Unfortunately, however, there was a very small amount of longer-lived 

species such as eastern Hemlock, sugar maple, and red oak found on the course. 
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Figure 1: Most commonly occurring tree species, among those actually measured, on the OAGC, 2017 
 

 

In considering these findings, it is important to note that American beech, which makes up 9% 

of the overall tree population on the OAGC, is in a state of massive decline, largely due to beech 

bark disease. As a result, American beech make up the largest proportion of snags on the 

course, as is shown in Figure 2, and this dieback has already dramatically affected the overall 

course canopy condition. Another species expected to be harmed by disease in the coming 

years is the Norway maple, due to a proliferation of infection by the Rhystisma acerinum 

fungus, which can cause premature defoliation (Maine Forest Service, 2009). Luckily, fewer 

trees of this invasive species are growing on OAGC than initially expected, occurring more 

frequently in the single-tree census than in the plot-based census, illustrating that most of the 

Norway maples on the course were planted rather than being the result of uncontrolled natural 

regeneration. 
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Figure 2: Most common snag species on OAGC 

 

Conversely, as expected, the overall “big” (i.e. >40 cm DBH) tree population is 

disproportionately mature on the OAGC. This was demonstrated by a declining overall canopy 

condition among the larger trees on the course. Within the younger tree population on the 

course, however, a significant amount of regeneration is occurring within forested patches. 

Much of this growth is found in dense thickets where survival into maturity is challenging due 

to competition for light and nutrients. This competition will ensure that those individuals that 

do reach maturity are strong, though to safeguard this outcome, it is important that this natural 

competition is not overly influenced by human intervention. This assertion will be explored 

more extensively in the Recommendations section of this report. Conversely, many of the larger 

trees, especially in the single-tree census, seem to be reaching the end of their respective 

lifespans, and comparative to small trees, there are few large trees on the course. This is 

illustrated by Figures 3 through 7, which were generated based on the five most commonly 

occurring species on the course rather than for the entire tree population for ease of viewing in 

this report.  
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Figure 3-7: Size distribution of five most common tree species found on the OAGC 
 
 

Interestingly, there seems to be a loose correlation between trees growing in forested patches 

having healthier canopies than those growing individually on the course. This was especially 

true of yellow birch but was also observed in the red maple and balsam fir populations, as can 

be seen in the comparison of Figures 8 and 9 respectively. This may be an indication that the 

extensive manicuring activities that tend to happen more commonly around individual trees, 

such as grass trimming, in addition to more invasive pruning activity to maintain views, may be 

negatively affecting tree health.  However, this is merely a hypothesis at this stage and would 

require further investigation to test.  
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Figure 8: Canopy condition of trees in forested patches on the OAGC 
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Figure 9: Canopy condition of individual trees on the OAGC 
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Another important observation, as is shown in Figure 10, is that yellow and white birch show 

the highest rates of regeneration among the broadleaf species, whereas balsam fir shows the 

highest rate of regeneration among the conifer species. As yellow birch is a characteristic, long-

lived, mid-to-late successional species in the Acadian forest, the regeneration of this species is a 

positive indication of ecological health on the OAGC (Halliday, 1937, Natural Resources Canada, 

2017). In contrast, the proliferation of early-successional species such as white birch and 

balsam fir is contrary to this assertion and must be considered in the formation of 

recommendations. 
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Figure 10: Most prolific species regeneration on the OAGC 
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Overall, the results of our study indicate that while the tree population on the course is 

representative of Acadian Forest species, it requires improved management to ensure its long-

term health and viability. This is important not only because of the obvious, aesthetic beauty of 

healthy trees, but also because these organisms: improve air quality (Boland & Hunhammar, 

1999); aid in carbon sequestration and therefore contribute to climate-change mitigation 

(Natural Resources Canada, 2017); reduce erosion (Nowak, 2006); enhance biodiversity (Jim & 

Chen, 2016); and improve water quality through filtration (Nowak, 2006). Furthermore, OAGC 

trees provide direct benefits to frequent golfers: physical benefits, such as protection from 

prolonged sun exposure through the provision of shade (Heisler, 2000), and mental health 

benefits, such as reduced stress and increased feelings of wellbeing from spending time under 

the canopy (Grinde & Patil, 2009). The following recommendations will ensure that these 

benefits are felt by the users of the OAGC for decades to come.  

6. Recommendations 
 

The following recommendations have been informed by the results of this inventory, in 

combination with a review of relevant literature, meetings with experts, and site visits to other 

courses in the province. In consideration of upcoming course renovations, these 

recommendations incorporate the inevitable tree removal that will accompany the relocation 

of course infrastructure. Ultimately, they are made to maintain the ecological functionality, 

aesthetic beauty, and ecosystem services provided by the trees on the OAGC.  

6.1 Long-Term Planning  

As anyone who is familiar with golf understands, the mechanics of the game require short 

grass, and the culture of the game insists that grass be healthy and green. This means that trees 

are often removed to increase sun exposure and air flow to increase the health of the grass. 

Furthermore, sightlines and vistas are often favoured over forested patches. However, most 

golfers still want to see trees on their courses. This means that strategic planning is imperative 

to the upkeep of a healthy tree population while also maintaining healthy greens and fairways. 

Planting spots and tree culls must, therefore, be carefully considered to further both goals. The 

following outlines approaches to long-term tree planning on the OAGC. 

Re-Plants & Fill Planting 

To maintain a healthy canopy, the removal of one tree warrants the planting of one or more 

replacement trees in an appropriate location. For example, near #18 green, a large group of red 

spruce is to be removed to increase sun exposure. These trees could be replaced in areas of low 

ecological or aesthetic quality, where they will not interfere with play, near #13 green for 

example, in the old pond dumping site where scrubby foliage dominates ground cover.  A 

realistic goal for a limited green space like a golf course is to replace trees based on cumulative 
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DBH, or diameter replacement. Thus, if a tree of 30 cm DBH is cut, then 30 cm of cumulative 

root-collar diameter in replacement trees should be planted.  

A cost-effective and low-impact approach to replanting is employing the use of fill-planting 

techniques. This could be accomplished using seedlings imported to the course or by relocating 

small trees from areas of dense growth to areas with inadequate growth to reach the desired 

level of stocking.  Due to the large proportion of regeneration found in forested patches around 

the course, it is possible to relocate seedlings and saplings to poorly stocked places. This 

technique would be most effective if relocated trees are of a longer-lived species, especially if 

they are moved to conspicuous areas, such as between fairways. Such species might include 

yellow birch, red spruce, white pine, eastern hemlock, and sugar maple.  

Mixed Forest 

Diversity in forests protects tree populations by reducing the risk of unexpected losses due to 

species-specific diseases or pests, such as beech bark disease, Dutch elm disease, or pine 

weevil; or mass die-offs due to multiple specimens reaching the end of their lifespans 

simultaneously. Therefore, experts often recommend a diversity of species, genera, and ages 

(i.e. sizes) in an urban forest context (Moll, 1989, Richards, 1983). Although it is recognized that 

the trees on OAGC are not street trees, they grow in a highly anthropogenically influenced 

environment. Thus, these suggestions can inform the maintenance of a forest with diversity of 

species and age-classes in the course's tree population. For example, Moll (1989) recommends 

that no single species should be representative of more than 5% of the population. However, as 

is illustrated in Figure 11, red maple represents over 25% of the tree canopy on OAGC, followed 

by a 20% representation of yellow birch, 16% of red spruce, 9% of American beech, and nearly 

7% of white birch. As has been seen by the mass die-off of American beech on the course, such 

a large proportion of a single species is detrimental to the health of the overall forest. 
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Figure 11: Species distribution across OAGC (expressed as top 10 for ease of viewing) 

In a similar vein, recommendations for size variance among urban trees were put forth by 

Richards (1983). These assert that no more than: 

• 10% of trees should have a DBH above 60 cm (old); 

• 20% of trees should have a DBH between 40 cm and 60 cm (mature); 

• 30% of trees should have a DBH between 20 cm and 40 cm (moderately 

mature); & 

• 40% of trees should have a DBH below 20 cm (young). 

It is important to note that size is not always representative of age. However, it can offer some 

general insight into the age dynamics of a forest. Currently, as is seen in Figure 12, almost 70% 

of trees on OAGC are young and 22% are moderately mature, while only 6.5% have reached full 

maturity, and 1% are old. This suggests that care needs to be taken to allow trees to reach 

maturity on the course. Although an intuitive response to this size distribution may be to cull 

young trees, this would actually be counterproductive. To have large trees on the course, young 

trees must be allowed to grow to maturity. This means encouraging the growth of both an age- 

and species-rich understory in forested patches. That being said, there are areas of 

regeneration occurring in dense thickets around the course, which may impede the healthy 

growth of these saplings. It is likely that some human intervention will be required to ensure 

the replacement of larger, more mature trees as they reach the end of their lifespans. So, while 

some controlled and intentional cutting would likely help to restore the balance of age 
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distribution on the course, it is important to maintain a healthy and abundant understory to 

ensure the replacement of the overstory through time.  

 
Figure 12: Tree size distribution on OAGC 
 

Strategic Cutting  

Some areas around the course heavily feature invasive species as the dominant trees. This is 

most notable on the back nine where Norway maples have been planted in long strips between 

fairways. Since these trees are plagued by unsightly fungus, and are invasive in Nova Scotia, in 

addition to failing to provide preferred habitat to local birds and insects, native species would 

better serve the purpose of separating fairways. 

Risk Considerations & Mitigation 

There are several risks associated with maintaining a healthy forest, including disease and 

pest outbreaks, and climate-change uncertainties. For example, in the Nova Scotian Acadian 

forest, American beech is a flagship species; however, the ravage of beech bark disease has 

been devastating to the provincial canopy over the last century (Natural Resources Canada, 

2016a).  Exacerbating this damage was the invasion of the beech leaf-mining weevil (the weevil) 

in 2007, which preys on the foliage of already damaged beech trees (NRCAN, 2016aa). As 

evidenced earlier in this report, the American beech trees on OAGC have not escaped this 

damage. Likewise, as previously mentioned, Norway maple have been showing signs of 

degradation due to tar spotting, and the hemlock woolly adelgid (Adelges tsugae), which 



20 
 

typically becomes fatal to eastern hemlock stands within four years, has reached Nova Scotia in 

the past few years (Canadian Food Inspection Agency, 2016). Emerald ash borer has now 

moved as far east as Quebec-City area, and may be destined for Nova Scotia imminently. 

Furthermore, climate change is expected to alter forest ecosystem dynamics such as species 

distribution in coming years (Steenberg, Duinker, & Bush, 2011). All this uncertainty makes 

managing a healthy forest a challenging task. However, there are measures that can be taken to 

mitigate some of these risks.  

One solution to the pest and disease problem is to plant according to genera rather than 

species. For example, unlike American beech, European beech is resistant to beech bark disease 

and although it is also susceptible to the weevil, there are environmentally-friendly insecticide 

treatments (i.e. TreeAzin®) that can reduce its effects (NRCAN, 2016a). Likewise, red maple and 

sugar maple are native substitutes for Norway maple, and produce vibrant colours in the 

autumn making them a much more attractive choice than the former. Silver maple and striped 

maple would also be good substitutes for Norway. However, it is important to note that neither 

silver nor striped maple are long-lived species. Unfortunately, eastern hemlock is a difficult tree 

to replace as it is the longest-lived ( up to 600 years) species native to the Acadian forest 

(Farrar, 2017). However, other conifers such as red spruce and white pine are quite long-lived 

and often grow to be impressive specimens. 

Climate change is a more difficult uncertainty to plan for since its potential impacts are not as 

easily understood as the impacts of pests and disease. According to many experts, such as 

Steenberg et al. (2011), the best strategy is continual monitoring. This will keep knowledge of 

the tree population relevant, allowing planning and management techniques to be adjusted to 

accommodate any observed changes. That being said, it may be prudent to experiment with 

planting warmer-climate species, such as those native to the Carolinian forest (e.g. chestnut or 

flowering dogwood). Alternatively (or perhaps additionally), according to the founder of 

ecological restoration company Helping Nature Heal, Rosmarie Lohnes, nut trees, such as 

almond, have recently been found to flourish in this province as a result of warmer 

temperatures (personal communication, November, 2017). Not only would these species draw 

some benefit from the otherwise undesirable phenomenon of climate change, but also, 

planting food-producing trees could contribute to the recommendations for creating 

connections between golfers and trees, which is further explained below.  

6.2 Create Connections Between Golfers & Trees  

While there is some debate surrounding how or why natural spaces should be valued 

(Lockwood, 1999), studies have shown that when humans feel some sort of connection to 

nature, they tend to be more inclined to conserve and protect it (Mayer, McPherson Frantz, 

Bruehlman-Senecal, & Dolliver, 2009). As repeatedly reiterated throughout this report, the 

foremost function of the OAGC is, of course, golf. However, as revealed above, golfers tend to 

perceive golf courses as more than just an outdoor sports arena. It is important to cultivate 
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these positive attitudes toward natural areas on the course to maintain member support of 

long-term tree management. This can be accomplished in many ways, for example, by 

incorporating the history of the course into its current design. In 1922, the Course was known 

as the Halifax Golf and Country Club (Ashburn Golf Club, n.d.). However, following the 

implementation of Stanley Thompson’s design, it was dubbed “Ashburn”, meaning “Ash-

Home”. Planting trees representing the namesake of the course, especially a genus as majestic 

as ash, may help bring the longevity of the course into current attitudes about what types of 

green infrastructure are valuable to the course design. However, it is important to note that 

when selecting ash species for planting, it will be important to choose those that are most 

resistant to emerald ash borer which was first detected in Canada in 2002 (NRCAN, 2016b). 

Other strategies for creating these connections include: 

• Seasonal education sessions: invite members to see the course with fresh eyes 
through flora and fauna identification. This could include hunting for berries, tapping 
maple trees, and birdwatching. 

• Host tree-planting sessions with course members and their families 

• Implement a “memorial tree” system: invite tree planting in remembrance of past 
dedicated members and staff. 

• Tree and nature photography of OAGC: much like past fundraising art sales hosted in 
the clubhouse, create a platform for photography of the course to be shared with 
members. 

• Intentionally planting “aiming trees”: many holes have large trees that members are 
familiar with due to their use in the game; maximize this connection by planting 
long-lived, tall species at aiming spots around greens.  

 

7. Conclusion 
  

The OAGC is a 95-year-old heritage site. It is a site of significant ecological value despite 

common public perception to the contrary. Although the nature of golf insists upon the 

maintenance of vibrantly green and closely clipped lawns, trees are an essential piece of green 

course infrastructure, especially in regions like Atlantic Canada, presenting a unique 

opportunity for these heavily manicured spaces to be ecologically vibrant. By participating in 

this study, the OAGC managers demonstrated a keen interest in maintaining and enhancing the 

ecosystem services provided by course trees. It is our hope that this interest translates into 

practice through the operationalization of the recommendations provided within this report, 

especially as renovation plans are implemented. 
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Appendix A: Map of Inventory on OAGC 
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Appendix B: Tree Species Coding 
Tree Species Coding 
Broad Leaf Species 

Latin Name Latin Abb. 
(UFORE) 

Anglicized Name 

Acer palmatum ACPA Japanese Maple 

Acer pensylvanicum ACPE Striped Maple 

Acer platanoides ACPL Norway Maple 

Acer rubrum ACRU Red Maple 

Acer saccharinum ACSA1 Silver Maple 

Acer saccharum ACSA2 Sugar Maple 

Acer spicatum  ACSP Mountain Maple 

Amelanchier bartramiana AMBA Mountain Serviceberry 

Amelanchier laevis AMLA Smooth Serviceberry 

Amelanchier sanguinea AMSA Roundleaf Serviceberry 

Betula alleghaniensis BEAL Yellow Birch 

Betula papyrifera BEPA White Birch 

Betula pendula BEPE Silver Birch 

Betula populifolia BEPO Grey Birch 

Caragana arborescens CAAR Siberian Pea Tree 

Crataegus monogyne CROX One-Seeded Hawthorn (Maythorn) 

Fagus grandifolia FAGR American Beech 

Fraxinus americana FRAM White Ash 

Fraxinus nigra FRNI Black Ash 

Fraxinus pennsylvanica FRPE Red Ash 

Fraxinus quadrangulate FRQU Blue Ash 

Hamamelis virginiana HAVI Witch Hazel 

Populus grandidentata POGR Large Tooth Aspen 

Populus tremuloides POTR1 Trembling Aspen 

Prunus pensylvanica PRPE1 Pin Cherry 

Prunus serotine PRSE1 Black Cherry 

Prunus virginiana PRVI Choke Cherry 

Quercus alba QUAL White Oak 

Quercus robur QURO English Oak 

Quercus rubra QURU Red Oak 

Salix bebbiana SABE Bebb Willow 

Sorbus Americana SOAM American Mountain Ash 

Sorbus decora SODE Showy Mountain Ash 

Tilia x vulgaris TIEU Common Linden 

Toxicodendon vernix TOVE Poison Sumac 

Ulmus glabra ULGL Scotch (Wych) Elm 
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Tree Species Coding 
Coniferous Species 

Latin Name Latin Abb. 
(UFORE) 

Anglicized Name 

Abies balsamea ABBA Balsam Fir 

Larix laricina LALA Larch 

Picea glauca PIGL1 White Spruce 

Picea mariana PIMA Black Spruce 

Picea rubens PIRU Red Spruce 

Pinus resinosa PIRE Red Pine 

Pinus strobus PIST White Pine 

Taxus canadensis TACA Canada Yew 

Thuja occidentalis THOC Eastern White Cedar 

Tsuga canadensis TSCA Eastern Hemlock 
 

Appendix C: Site Naming Conventions 
 

Census stands and individual trees were assigned spatial identifiers based on proximity to the 

nearest fairway, green, or tee box, whichever was closest. If more than one tree or group of trees 

existed within a single area, it was assigned an additional number to differentiate it from the others. For 

example, if two census stands were located along #1 fairway, they would be labeled 1.1 and 1.2, with 

each individual tree being assigned a number (e.g. 1.1-1, 1.1-2, 1.1-3, etc.). Conversely, although plots 

were also numbered based on their proximity to green infrastructure on the Course, these numbers 

were proceeded with a “P” to differentiate them from the other inventory. However, while the plots 

were numbered, trees within plots were then assigned this same number rather than being assigned 

individual identifiers. For example, if there was a forest patch near #4 Green and there were two plots 

within this patch, the first plot would be numbered P4-1, and the second P4-2. This naming system was 

decided upon for ease of use when converting numerical data into spatial data using ArcGIS software. 

Furthermore, by basing this system on the course layout, it is expected that it will be easily interpreted 

by Ashburn management and staff.   
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Appendix D: Description of Data Collected 
Canopy Condition 

Condition Rating Description 

Poor 1 Unbalanced crown (i.e. severely asymmetrical); leaning or misshapen trunk; 
significant crown defoliation (i.e. transparent crown); dramatically 
underdeveloped leaves or yellowing/browning foliage; significant branch death 
or breakage; evidence of deadwood in crown; may be diseased 

Fair 2 Slightly unbalanced crown; some crown defoliation (i.e. slightly transparent 
canopy); evidence of underdeveloped or discolored leaves; some branch death 
and/or breakage; may have evidence of lean 

Good 3 Fairly well-balanced crown; minor defoliation; minor branch death and/or 
breakage 

Very 
Good 

4 Healthy, well-foliated, balanced crown (i.e. symmetrical) 

Adapted from Neighbourwoods© Quick Reference Guide (n.d.) 

 

Canopy Position 
Position Range Description 

Suppressed 1 Understory growth 

Intermediate 2 Above understory growth, below overstory growth 

Co-dominant 3 Mixed growth at top of canopy  

Dominant 4 Tallest tree in canopy  

 

Degree of Decay (Snags) 
Degree Rating Description 

Light 1 Freshly dead, bark intact, most branches intact 

Moderate 2 Beginning of decay, but rot not established 

Significant 3 Decay established, bark loose and/or flaking off, bole beginning to rot 

Severe 4 Advanced decay, bark mostly absent, lacking structural strength—last stage for 
snags, which are rotted and wobbly 

Adapted from Neighbourwoods© Quick Reference Guide (n.d.) 
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Appendix E: Data Codes 
Condition Code 

Asymmetrical Growth (Moderate) AGM 

Asymmetrical Growth (Significant) AGS 

Branch Breakage (Mod) BBM 

Branch Breakage (Sig) BBS 

Branch Death (Moderate) BDM 

Branch Death (Significant) BDS 

Canopy Dieback (Moderate) CDBM 

Canopy Dieback (Significant) CBDS 

Damaged Leaves DaL 

Discoloured Leaves (Brown) DLB 

Discoloured Leaves (Yellow) DLY 

Epicormic Shoots ES 

Heavy Pruning HP 

Holey Leaves HL 

Underdeveloped Leaves  UL 

Transparent Canopy (Moderate) TCM 

Transparent Canopy (Significant) TCS 

Trunk Damage TD 
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Appendix F: Tree Planting List 
Adapted from The Urban Forest Tree Species Database created by Rostami & Duinker (2011) and Trees in Canada (Farrar, 2017) 

 

Colour Code Meaning 

 Non-native species 

 Native species 

 

 

Latin Name 
Common 
Name 

Mature 
height 
(m) 

Mature 
diameter 
(cm) 

Typical 
lifespan 
(years) Ideal Habitat 

Shade 
tolerance 

Degree of 
maintenance 

Root hazard 
to 
infrastructure 

Climate 
change 
adaptability Notes 

Acer 
pensylvanicum 

Striped 
Maple 10 25 100 

Deep valleys, 
northern 
slopes Very High Low Low High 

Understory 
tree, does well 
on slopes 

Acer Rubrum Red maple 25 60 100+ 

Highly 
adaptive, 
grows easily in 
a variety of 
habitats Medium Medium High High 

Rich fall 
colours 

Acer 
saccharum Sugar maple 35 90 200+ 

Deep, fertile, 
well-drained 
soils High Medium Low High 

Rich fall 
colours. Old-
growth 

Acer 
saccharinum Silver maple 35 100 130 

Moist 
bottomlands, 
on edges of 
waterbodies Low Medium High Unknown 

Rich fall 
colours; 
Acadian 
species, native 
to NB 
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Latin Name 
Common 
Name 

Mature 
height 
(m) 

Mature 
diameter 
(cm) 

Typical 
lifespan 
(years) Ideal Habitat 

Shade 
tolerance 

Degree of 
maintenance 

Root hazard 
to 
infrastructure 

Climate 
change 
adaptability Notes 

Acer spicatum 
Mountain 
maple 5 15 100 

Adaptive, 
grows well on 
razed lands 
and moist, 
rocky soils High Medium Medium Unknown 

Small tree for 
between 
fairways 

Amelanchier 
Species Serviceberry 10 20 50-60 

Adaptive, 
grows at edges 
and in rocky 
areas Medium Low Low Unknown 

First flowers 
out in spring 

Betula 
alleghaniensis Yellow birch 25 60 150+ 

Rich, moist 
soils Medium Medium Low Low   

Betula 
papyrifera White birch  25 40 120 

Highly 
adaptive, 
grows easily in 
a variety of 
habitats Low Medium Low Low   

Cornus 
alternifolia 

Alternate-
Leaf 
Dogwood 10 15 80 

Adaptive to 
edges, growing 
well on well-
drained, deep 
soils Medium High  Unknown Unknown 

Grows best in 
areas with 
good air 
circulation 

Fagus sylvatica 
European 
beech 23 300 200   Low Low High Unknown 

Not native NS, 
a good 
subsitute for 
American 
beech 

Fraxinus 
Americana White ash 30 150 200 

Deep, well-
drained, 
upland soils Medium Medium High Low 

At risk of 
Emerald Ash 
Borer  
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Latin Name 
Common 
Name 

Mature 
height 
(m) 

Mature 
diameter 
(cm) 

Typical 
lifespan 
(years) Ideal Habitat 

Shade 
tolerance 

Degree of 
maintenance 

Root hazard 
to 
infrastructure 

Climate 
change 
adaptability Notes 

Fraxinus nigra Black ash 20 50 
150 (Fast 
growing) 

Highly 
adaptive; can 
tolerate 
standing water 
for weeks Low Medium Unknown Unknown 

Suceptible to 
Emerald Ash 
Borer (prune to 
reduce pest 
damage) 

Ginkgo biloba Maidenhair 25 80 1000 

Highly 
adaptive, 
grows easily in 
a variety of 
habitats Low Medium Low Unknown 

Disease & pest 
resistant. Do 
not plant 
female trees 

Larix laricina 
Eastern 
larch 25 40 150 

Moist, well-
drained light 
soil Low Low Low Low   

Liriodendron 
tulipifera Tulip-Tree 35 100 

150 (fast 
growning) 

Deep, rich 
moist soil & 
swampy areas Low High Medium Unknown 

Ornamental 
quality, still 
grows well in 
forested stands 

Ostrya 
virginiana Ironwood 12 25 150 

Well-drained 
slopes & ridges High Low Low Low   

Picea glauca 
White 
spruce 25 60 200+ Adaptive High Medium Medium Unknown 

Provides good 
habitat for 
small mammals 
& birds; can be 
impacted by 
spruce 
budworm 

Picea mariana Black spruce 20 30 200+ 

Adaptive, 
grows well in 
wetland areas Medium Medium Medium Unknown   
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Latin Name 
Common 
Name 

Mature 
height 
(m) 

Mature 
diameter 
(cm) 

Typical 
lifespan 
(years) Ideal Habitat 

Shade 
tolerance 

Degree of 
maintenance 

Root hazard 
to 
infrastructure 

Climate 
change 
adaptability Notes 

Picea rubens Red spruce 25 60 300 
Moist, upland 
soils High Medium Medium Low   

Pinus resinosa Red Pine 25 75 200+ 

Adapts well on 
unfertile soil & 
wind resistant Low Medium Unknown Unknown 

Suceptible to 
damage from 
sawfly 

Pinus strobus 
Eastern 
White Pine 30 100 200 

Moist, sandy 
loam  Medium Low Medium Low   

Populous 
tremuloides 

Trembling 
aspen 25 40 80 

Highly 
adaptive Low Low High Low 

"Nurse crop" (a 
good species to 
plant to 
encourage 
growth of 
other 
broadleaves 

Prunus 
pensylvanica Pin cherry 12 25 40 

Along 
waterbodies 
or in cleared 
sites Low Medium Low Unknown 

Understory 
tree, not found 
in old-growth 

Prunus 
serotine Black cherry 22 60 150 

Highly 
adaptive, 
grows easily in 
a variety of 
habitats Low Low Low Low   

Quercus alba White oak 35 120 500 

Highly 
adaptive, 
grows easily in 
a variety of 
habitats Medium High High Medium   

Quercus rubra Red oak 25 30-90 150 

Adaptive, does 
not compete 
well Low Low High Low   
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Latin Name 
Common 
Name 

Mature 
height 
(m) 

Mature 
diameter 
(cm) 

Typical 
lifespan 
(years) Ideal Habitat 

Shade 
tolerance 

Degree of 
maintenance 

Root hazard 
to 
infrastructure 

Climate 
change 
adaptability Notes 

Salix ludcida 
Shining 
Willow 10 50 60 

Around water 
bodies and 
swampy areas Medium Low Medium Unknown 

Shrubby tree 
(outward 
growth more 
than upward) 

Sorbus 
Americana 

American 
Mountain-
Ash 10 25 50 

Highly 
adaptable, but 
shrubby Low Medium Low Unknown 

Small tree, 
with high 
ornamental 
quality 

Syringa 
vulgaris 

Common 
Lilac 

Shrubby, 
multi-
stem 
tree n/a 100 

Adaptive, 
though often 
planted trees 
can eaily 
spread to 
more 
naturalized 
wooded areas Low Medium Low Unknown 

Small tree, 
with high 
ornamental 
quality 

Eastern white 
cedar 

Eastern 
white cedar 15 30 700 

Swampy areas 
& bogs Medium Low High Low 

Slow growing. 
Often planted 
as an 
ornamental 

Tilia 
Americana Basswood 35 100 200 Moist slopes High Medium Low Low 

A prolific 
species 

Tsuga 
canadensis 

Eastern 
hemlock 30 100 600 

Cool, moist 
sites High Low Medium Low   
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