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1. Introduction 

Dedicated green spaces in cities provide residents with many important social 

benefits including space for recreation and leisure, and often foster connections with 

nature (Lopes & Camanho, 2013; Peckham, Duinker, & Ordóñez, 2013). Additionally, the 

aesthetically diverse views created by green spaces in cities provide citizens with areas for 

peaceful retreat or meditation, and create hubs for socialization and community 

engagement (Peckham, Duinker, & Ordóñez, 2013). Exposure to green space containing 

trees and other vegetation has been associated with improved mental and physical health 

(Lopes & Camanho, 2013; Peckham, Duinker, & Ordóñez, 2013). In dense urban areas 

where residents often lack access to private green space, public green space may be viewed 

as a valued private commodity (Lopes & Camanho, 2013).  

Areas of dedicated green space in cities also provide society with many 

environmental and economic benefits. Pockets of green space found in urban areas provide 

habitat for many species of plants, animals, and insects, and improve overall urban 

ecosystem health by filtering air pollution, providing shade, and intercepting stormwater 

runoff (Peckham, Duinker, & Ordóñez, 2013). City green space plays an important role in 

attracting tourists, and may even be desired vacation destinations (e.g. Central Park, New 

York) (Lopes & Camanho, 2013). 

Though not generally associated with recreation or leisure, the green space 

provided by urban cemeteries has been identified as open space utilized by citizens (Wolch, 

Byrne, & Newell, 2014; Van Herzele and Wiedemann, 2003). With a clear and fixed land-use 

plan, urban cemeteries have the potential to protect green infrastructure from on-going 

development, avoiding conflict with many types of grey infrastructure. Careful planning of 

tree planting sites in cemeteries can prevent interference with grave sites. Cemeteries have 

the potential to provide large expanses of soil and aerial space where the urban forest can 

thrive, while at the same time providing shade and improving character of these resting 

places. 

The objective of this paper was to determine the contribution of four cemeteries in 

the Halifax Regional Municipality (HRM) to the overall urban forest canopy of the region. 

This paper first describes current research being conducted on trees in urban cemeteries. 

Next, an outline of this study’s methodology is provided, followed by the presentation and 
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discussion of our results. Conclusions regarding the unique potential of cemeteries to 

contribute to urban forest canopy are presented. 

 

2. Literature Review 

Much has been written about the development and design of the modern cemetery. 

However, little has been written about the tree canopy, which was so important to the 

development and appeal of early cemeteries (Sachs, 2010). The green space of cemeteries 

is enhanced through carefully situated trees, plants and shrubs. 

The cemetery as we know it is a relatively modern concept. The first modern 

cemetery, Mount Ashburn was created in 1831 in Cambridge, Massachusetts (Tate, 2014). 

The rolling, scenic tracts of land newly dedicated to the dead found in Mount Ashburn gave 

rise to the  “garden cemetery” movement. The impetus for this movement arose after 

churchyards and similar burial facilities were becoming overwhelmed with the growing 

number of dead. The new cemeteries were situated away from populous areas in order to 

decrease the danger to public health posed by corpses in crowded churchyards (Rugg, 

2000; Sachs, 2010). 

To create a garden to rival those found throughout Europe, a group of horticulturists 

in Boston presented the idea of a managed and well planted area for the interment of the 

dead (Tate, 2014;  Sachs, 2010). The garden cemetery was developed in an era when 

Americans would repudiate the British Romantics lack of wilderness. The ideal of the 

horticulturalists who created Mount Ashburn cemetery was to preserve trees and 

wilderness areas in the artificial city (Sachs, 2010) 

Mount Ashburn Cemetery was wildly successful. Not only was it a spiritual area, it 

was also developing as a site for recreation. Mount Ashburn cemetery garnered such 

distinction that it was one of the top tourist attractions in the young American republic, 

being included with the likes of Mount Vernon and Niagara Falls (Sachs, 2010).  One writer 

for the Boston Globe even went so far as to profess that they could find no better spot for 

the rambles of curiosity, health, or pleasure than the cemetery (Sach,2010). Recreation 

evolved in cemeteries such as Mount Ashburn, as they were the closest available natural 

space in many cases (Tate, 2014; Alemayehu, 2014). Mount Ashburn is currently home to 

5000 catalogued trees, and a restored woodland at its centre (Tate, 2014) 

Given the popularity of Mount Ashburn, the notion of the garden cemetery proliferated 

rapidly. The great cemeteries built were beautifully manicured landscape, sculptures and 

horticulture. People came for picnics and other recreation as there were no public parks, 

museums, or public gardens (Greenfield, 2011). Unfortunately, little has been recorded of 

the planting and species richness of these early cemeteries. Two exceptions to this are 

Arnos Vale Cemetery and Abney Park cemetery, both in England. 

Arnos Vale is a Victorian cemetery in the heart of Bristol. It is a 17-hectare cemetery 

first laid out in 1837. Its design used highly formalized design and landscape architecture, 

making use of trees to suggest the appropriate symbolism for the solemnity of death (Cloke 
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and Jones, 2004). While once heavily trafficked, the cemetery went into steep decline in the 

mid twentieth century. Cemeteries not falling into disrepair were frequently bland, 

sparsely planted and had no clear spatial hierarchy (Clayden, Woudstra, 2003).  The 

decrease in use and management resulted in the transition to a more unkempt, wild and 

disorganized space. In 1982-83, a local citizen conducted an inventory of the trees in the 

cemetery and recorded 1353 trees, identifying 40 species of tree (Cloke and Jones, 2004). 

The resulting landscape consists of monumental graves, a network of major paths and a 

labyrinth of minor ones, and a rich variety of mature trees. The cemetery is now a place for 

walking, bird watching, tree gazing, and even black magic rituals. Because of naturalization, 

the use of the cemetery saw the memorial function of the cemetery overlaid by recreation 

and conservation (Cloke and Jones, 2004). 

Abney park cemetery Victoria cemetery is found in the London Borough of Hackney. 

It is currently a local nature reserve and Site of Metropolitan Importance for Nature 

conservation (Miller, 2008). The cemetery was created in 1840, following the vision of John 

Claudius Loudon.  Loudon wished to combine the internment of the dead with an 

arboretum. As a result, Abney Park Cemetery was planted with two and a half thousand 

woody species. At the time the collection of species at Abney Park was greater than the 

Royal Botanical garden at Kew (Miller, 2008). The Cemetery is now a naturalized, semi-

exotic woodland home to 49 native and 126 exotic species (Miller, 2008). 

In 1843 JC Loudon published One the Laying Out, Planting, and Managing of 

Cemeteries, and on the improvement of churchyards, advocating for the use of evergreen 

trees in cemeteries.  He was concerned that deciduous trees got too big, dropped large 

amounts of leaf litter, had disruptive roots, blocked light and lines of site, and prevented 

healthy air flow Loudon, 1843). He listed 44 species of tree as ‘cemetery trees par 

excellence’ and another 127 trees for variation in larger cemeteries (Loudon, 1843). The 44 

principal recommendations were all evergreen, broken into 9 subgroups based on shape, 

size, and branch configuration (Cloke and Jones, 2004). 

The prominence experienced by cemeteries would however decrease, as prevailing 

attitudes changed and the development of the first urban parks began (Alemayehu, 2014). 

As the mortality associated with the Victorian period that spawned the modern cemetery 

decreased, death became a less common feature of many peoples lives. With fewer deaths, 

and less exposure to death, populations began to view cemeteries as strictly places for 

reverence (Tate, 2014). It was also around this time that urban parks were becoming much 

more common, meaning people had choices in which green spaces to recreate. The 

competition from urban parks and changing attitudes of the time drove the decrease in use. 

The use of cemeteries is once again changing. The public perception of cemeteries is 

transitioning from one of a space for solely reverence, to a parklike landscape suitable for 

recreation and cultural activities (Alemayehu, 2014). This change is use is also being driven 

by cemetery managers and owners. Cemeteries are realizing that they can no longer afford 

to just be cemeteries, and are reopening their gates to alternative uses (Tate, 2014). Mount 
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Auburn currently prioritizes natural landscape, native restoration, and discrete burials to 

ensure a pleasant environment for visitors. 

With urban densification and the related need for green space, cemeteries have the 

potential to play an important social and environmental role in their communities 

(Alemayehu, 2014). Cemeteries are ubiquitous components of urban green infrastructure. 

As the world urbanizes, the green spaces provided by cemeteries will likely play an 

increasing important role for conservation, biodiversity, and other ecosystem services 

(Kowarik et al., 2016). The habitats present in cemeteries are the result of interactions 

between design, management, and natural processes (Kowarik et al., 2016). The vast 

potential for species richness and diversity can be seen in Weiyensee Jewish Cemetery in 

Berlin. The cemetery, which has naturalised to a woodland state, supports 604 species. Of 

those 604, 363 where vascular plants. 25 species of conservation concern were found in 

the cemetery (Kowarik et al., 2016). 

A recent publication by Kowarik et al. (2016) is one of the first to demonstrate a 

positive habitat function of large urban cemeteries. Their study, while focusing on a specific 

cemetery, also stands for old urban cemeteries on cleared land. The specific type for 

secondary woodland created in cemeteries is due to the cultural contribution of initial 

planting and differing management intensities, and the natural contributions of natural 

ecosystem development (Kowarik et al., 2016). 

While many urban areas face commercialization and increased recreational 

pressure (Gabriel,2016), cemeteries, particularly abandoned ones, allow urban wilderness 

to emerge in proximity to population hubs. Abney Park for example, is the first Local 

Nature Reserve in the London Borough of Hackney (Gandy, 2012). Sachs (2010) notes of 

his cemetery visits that even though they were founded in the mid- nineteenth century, and 

are now encompassed by many of the largest American cities, they have remained enclaves 

of nature. As cities grow and increase in density, the role of such green enclaves will only 

increase. 

 

History of the study cemeteries 

The Old Burying Ground and Fort Massey Cemetery, founded in 1749 and 1776 

respectively, differ from the predominately catholic cemeteries erected by post-

deportation Acadians in Nova Scotia (Ross, 2014). In most cases these cemeteries were 

located close to the parish church in the centre of the village. Unlike the four cemeteries 

inventoried, Acadian traditions call for wooden grave markers, a tradition still prevalent 

today (Ross, 2014).  Acadian cemeteries were not embellished with trees and shrubs. 

Quebec and Acadie considered the garden cemetery movement developing in the United 

states to be a protestant movement. As such, their cemeteries lack the horticultural 

flourishes of their English counterparts (Ross,2014). 
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3. Methods 

Cemetery site selection 

Four cemeteries located in Halifax Regional Municipality (HRM) were included in 

this study: Camp Hill Cemetery, Holy Cross Cemetery, Old Burying Ground, and Fort Massey 

Cemetery. These cemeteries were selected based on their proximity to Dalhousie 

University, and because of their varying ages.   

 

 Table 1. Selected cemeteries, their location, size, owner, and year of establishment.  

Cemetery Location Size Owner Established in 

Camp Hill 44.643032, -

63.586210 

6.87 ha Halifax Regional 

Municipality 

1844 

Holy Cross 44.639208, -

63.577556 

  

2.10 ha 

Roman Catholic 

Archdiocese of 

Halifax-

Yarmouth 

1843 

Old Burying 

Ground 

44.643698, -

63.572511 

0.97 ha Halifax Regional 

Municipality 

1749 

Fort Massey 44.640112, -

63.574227 

0.88 ha               

  

Veterans 

Affairs, Gov. of 

Canada 

1776 

 

Data collection 

Data were collected by two teams – Kelsey Hayden, Natalie Secen, and Kent Noonan; 

and Elizabeth Jessome and Mhari Lamarque – across multiple weeks in September and 

October, 2016. Each team recorded the diameter at breast height (DBH), species, and 

canopy quality (poor, medium, or good) for each tree in the four cemeteries. DBH was 

measured with a specific DBH tape, species were identified with the aid of the Trees in 

Canada text (Farrar, 1995), and canopy quality was judged by each team. 

 

Data analysis 

Hand-recorded data were inputted into Excel for quantitative analysis. For each 

cemetery, basal area was calculated (BA= 0.005454*DBH2). Species composition for each 

cemetery was calculated using both number of stems and basal area. To calculate tree 

density, the total number of trees was divided by the total area of each cemetery. Finally, 

DBH values were categorized into 5 cm classes to represent the diameter distribution of all 

stems in each cemetery.  
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4. Results 

a. Fort Massey 

Figure 1. Tree species composition of Fort Massey cemetery by number of stems. 

 

 
Figure 2. Tree species composition of Fort Massey cemetery by basal area (m^2). 
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Figure 3. Diameter at breast height (cm) distribution of stems in Fort Massey cemetery. 

 

Tree Density: 70.4 trees/ha 

Canopy Cover from other data sources: Quickbird, 2007: 25% and LIDAR, 2007: 14% 

Species Composition in the South End UFMP neighbourhood: American elm, Norway 

maple, pin oak, sugar maple, linden, English oak, northern red oak, sycamore maple, 

littleleaf linden 
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b. Holy Cross 

 

 
Figure 4. Tree species composition of Holy Cross cemetery by number of stems. 

 

 
Figure 5. Tree species composition of Holy Cross cemetery by basal area (m^2). 
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Figure 6. Diameter at breast height (cm) distribution of stems in Holy Cross cemetery. 

 

Tree Density: 33.3 trees/ha 

Canopy Cover from other data sources: Quickbird, 2007: 33% and LIDAR, 2007: 17% 

Species Composition in the South End UFMP neighbourhood: American elm, Norway 

maple, pin oak, sugar maple, linden, English oak, northern red oak, sycamore maple, 

littleleaf linden 

 

 

c. Old Burying Grounds  

 

 
Figure 7. Tree species composition of Old Burying Grounds by number of stems. 
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Figure 8. Tree species composition of Old Burying Grounds cemetery by basal area (m^2). 

 

 
Figure 9. Diameter at breast height (cm) distribution of stems in Old Burying Grounds 

cemetery. 

 

Tree Density: 53.61 trees/hectare  

Canopy Cover from other data sources: Quickbird, 2007: 77% and LIDAR, 2007: 44% 

Species Composition in the Downtown Halifax UFMP neighbourhood: Linden, Norway 

maple, American elm, Eastern serviceberry, Callery pear, Honey Locust, Northern red oak, 

Red maple, Amur Corktree, English white pine 
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d. Camp Hill 

 

 
Figure 10. Tree species composition of Camp Hill by number of stems. 

 

 
Figure 11. Tree species composition of Camp Hill cemetery by basal area (m^2). 
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Figure 12. Diameter at breast height (cm) distribution of stems in Camp Hill cemetery. 

 

Tree Density: 64.2 trees/ha 

Canopy Cover from other data sources: Quickbird, 2007: 70% and LIDAR, 2007: 35% 

Species Composition in the downtown neighbourhood: Linden, Norway maple, 

American elm, eastern serviceberry, callery pear, honey locust, northern red oak, red 

maple, amur corktree, English white pin 

 

Table 2. Species represented in cemeteries studied but uncommon in associated UFMP 

neighbourhood.  

Cemetery  UFMP neighbourhood Cemetery species 

ucommon in UFMP 

neighbourhood 

Fort Massey South End Scotch elm, poplar, horse 

chestnut, hawthorn, green 

ash, crab apple, American 

beech.  

Holy Cross South End Scotch elm, red maple, 

magnolia, horse chestnut, 

green ash, American beech.  

Old Burying Grounds Downtown Halifax Sycamore maple, scotch 

elm, horse chestnut, ash. 
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Camp Hill Downtown Halifax Yew, English oak, pin oak, 

scots pine, blue spruce, 

white spruce, European ash, 

cedar, Japanese angelica, 

horse chestnut, silver 

maple, sycamore maple. 

 

5. Discussion & Conclusion 

Trees planted in the four cemeteries studied likely reflect past trends and personal 

preferences. For example, both Camp Hill and Holy Cross cemeteries were established 

during the garden cemetery movement, which began in 1831 in Cambridge Massachusetts 

(Tate, 2014), while Old Burying Ground and Fort Massey cemeteries predate this 

movement. Tree density is highest in Fort Massey cemetery (70.4 trees/ha) and lowest in 

Holy Cross cemetery (33.3 trees/ha). Density for Camp Hill cemetery is 64.2 trees/ha and 

53.61 trees/ha for the Old Burying Grounds.   

In regards to species composition, Linden species were dominant in Holy Cross 

cemetery (Figure 4), Old Burying Grounds (Figure 7), and Camp Hill cemetery (Figure 10). 

In Fort Massey cemetery Sugar Maple and Hawthorn were the dominant species (Figure 1). 

When comparing the species composition of the UFMP neighbourhoods in which the 

cemeteries exist, it appears that the cemeteries hold species which are not commonly 

found in the streets (Table 2).   

Urban forest management will vary due to the use patterns in each of the 

cemeteries. For example, Camp Hill cemetery and Old Burying Grounds are no longer being 

actively used, therefore the landscape is rarely disturbed. Such use patterns are easier to 

plan for canopy maintenance and growth. In this planning, it is important to keep in mind 

that the majority of the trees in both of these cemeteries fall in relatively high DBH classes, 

and there is a lack of trees with a smaller DBH (Figure 9, Figure 12). In the future, it might 

be beneficial to strive for a bimodal DBH class distribution in order to increase size 

diversity and subsequent age diversity. Since these cemeteries are no longer actively used, 

the protection of smaller, newly planted trees will likely not be an issue.  

Camp Hill was the largest cemetery studied (Table 1), and contained the greatest 

tree species diversity (Figure 10). While there is recruitment happening in the Camp Hill 

population (Figure 12), this is not the case in Old Burial Grounds (Figure 9). Both Camp Hill 

and Old Burial Grounds are owned by the HRM (Figure 1), and therefore there exists great 

potential to maintain and improve these pockets of green in the heart of the city.  

 While Holy Cross cemetery and Fort Massey cemetery are still being used, planning 

for future planting of trees is slightly more challenging. Such planning will require close 

consultation with cemetery owners and managers to plan accordingly. Right now, Holy 

Cross cemetery demonstrates a bimodal distribution of DBH classes, demonstrating size 
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diversity, and potentially age diversity too (Figure 6). On the other hand, Fort Massey has 

the majority of its trees in relatively small DBH classes (Figure 3). From a management 

perspective, it will be important to strive to achieve a canopy that contains trees with a 

larger DBH, because this will contribute to structural stability. The protection of newly 

planted trees should be a high priority since the cemetery is still active. Included among 

these small trees are native species sugar maple, red maple, and red oak, suggesting that 

this cemetery could continue to develop as a pocket of native habitat in the city (Figs. 1-2). 

Though the majority of trees found in Holy Cross are large Linden species, the 

upcoming generation of trees in the cemetery include native species red oak, red maple, 

sugar maple, and basswood (Figure 4). If cared for, this younger generation of trees will 

continue to provide habitat and shelter for other native species; however, the number of 

small trees is not equal to the number of trees which form the cemetery's mature canopy, 

and additional plantings may be needed to replace trees which fail in their old age. 
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7. Appendices  

 
Figure 13. Aerial view of Fort Massey cemetery (Google Maps, 2016). 

 

 
Figure 14. Aerial view of Holy Cross cemetery (Google Maps, 2016). 
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Figure 15. Aerial view of Old Burying Ground cemetery (Google Maps, 2016). 
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Figure 16. Aerial view of Camp Hill cemetery (Google Maps, 2016). 
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