
   
 

November 12, 2018 

Cathy Pasion, P Eng, MPL 

Campus + Community Planning 

University of British Columbia 

 

Re: Stadium Road Neighborhood Plan, Review of Select Impacts to Three Areas.  

 

Diamond Head Consulting Ltd. (DHC) has been asked to provide guidance on the potential impacts to 

vegetation in several areas immediately adjacent to proposed developments in the Stadium Road 

Neighborhood including: 

• Rhododendron Wood 

• Rainforest Garden in the Botanical Gardens  

• The Alpine Garden in the Botanical Gardens 

 

Rhododendron Wood 

The Rhododendron Wood are located directly to the north of the proposed UBC Stadium Neighborhood 

(see photo 1). The stand is dominated by healthy, mature Douglas-fir (Pseudotsuga menziessii) and 

Western redcedar (Thuja plicata) with an estimated crown closure of 80%. Due to the competition for 

light in this stand of trees, the dominant trees are just beginning to express themselves as smaller, shade 

intolerant trees are being outcompeted and are dying back. The live crown ratio averages 30% for 

Douglas-firs and 45% for Western redcedars (western redcedar is shade tolerant). The live crown ratio 

indicates that there is little light reaching below the canopy as the trees cannot sustain the lower 

branches. There are two concerns regarding the proximity of the proposed development to this stand of 

trees.  

1. The impact of the excavation in relation to the roots of the trees located on the south side 

2. The impact the shading from the proposed buildings to the south will have on the stand of trees 

 

Potential Impacts from Excavation 

Several mature Western redcedar trees are located along the southern boundary of Rhododendron 

Wood near the proposed development (see photo 1). These trees have diameters at breast height 

varying from 48-89cm and averaging 70cm. The trees have not been surveyed so at this stage general 

guidance is required about recommended setbacks from trees to the development.  

 

A tree’s structural roots extend from the base of the tree and are critical for keeping a tree upright; like 

a wine glass needing its base intact to stay upright, cutting structural roots reduces the tree’s resistance 

to forces of wind or gravity pulling it over. In addition to structural roots, finer roots extend out from the 

structural roots (the base) and sustain the tree with water and nutrients from the surrounding soil.  
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To protect trees during development, there is consideration for the extent of structural roots that must 

be retained to keep the tree upright and then for fine root loss for the tree to remain healthy. The trees 

are growing in a sandy loam soil with a medium to rich site nutrient regime and a fresh soil moisture 

regime. Roots are likely to extend in all directions from the trees except where the existing parking 

surface and building are located to the south of Rhododendron Wood. Feeder roots may occur 

underneath the pavement but likely in lower density.  Trees of this size are estimated to require 

approximately 150m3 of soil1 to meet their summer water requirements. With these considerations in 

mind, the minimum root protection zones recommended for the trees along the southern edge of 

Rhododendron Wood average 5 meters (4-6m) and the preferred protection zone is 10 m. This 

recommended distance is measured from the stem of the tree. The intent is to prevent damage from 

construction activities. The exception would be aerial encroachments, like the swing of a crane or an 

elevator that does not hit ground level. The crown of the trees in this area only extends about 5m from 

each tree.  When it comes to the local surface hydrology something like a parking garage can have a 

large impact on adjacent trees. However, in this case with the surface being flat and the roots of the 

trees being in the top 1m of the soil with no compacted or underlying layer in the soil that would be 

restricting water movement, the soil in the ten-meter root protection zone will be the area that supplies 

the necessary water to these trees.  

 

Consideration of climate change is another important factor in the future health of this forest stand. 

Metro Vancouver’s Climate Change Projections2
 and Urban Forest Climate 

 adaptation work indicate that 

summers will become warmer and drier, and that trees will increasingly experience drought stress in our 

regional climate. If the trend of warmer, drier summers continues then we expect tree species 

composition and stand structure will gradually change. Western redcedar trees are very vulnerable to 

changes in soil moisture and, in the context of projected future climate, have been characterized as 

being vulnerable other than on fresh sites3 with year-round soil moisture availability in Metro Vancouver 

(intolerant of more than a few weeks of drought). The Provincial Forest Entomologist, Babita Bains, 

commenting on regional forest health concerns provided the following comment via email: 

“By the end of the 2017 summer, many areas throughout the province were displaying symptoms of 

drought stress and drought related mortality. On the Coast, the most obvious signs were detected in 

western redcedar (on drier sites such as rocky outcrops/areas with thin soils and south facing slopes) 

and young plantations. We anticipate there will be more drought impact that will manifest in 2018 and 

                                                             
1 Lindsey, P.; Bassuk, N. 1992. Redesigning the urban forest from the ground below: A new approach to specifying 
adequate soil volumes for street trees. Arboricultural Journal Vol 16, pp 25-39. Accessed online 
http://www.hort.cornell.edu/uhi/research/articles/ArborJournal16.pdf.  
 
2 http://www.metrovancouver.org/services/air-
quality/AirQualityPublications/ClimateProjectionsForMetroVancouver.pdf  
3 Diamond Head Consulting Recommendation based on climate suitability framework described in Metro 

Vancouver (2016) “Urban Forest Climate Adaptation Framework” 
http://www.metrovancouver.org/services/regional-
planning/PlanningPublications/UrbanForestClimateAdaptationFrameworkTreeSpeciesSelection.pdf  
 

http://www.metrovancouver.org/services/air-quality/AirQualityPublications/ClimateProjectionsForMetroVancouver.pdf
http://www.metrovancouver.org/services/air-quality/AirQualityPublications/ClimateProjectionsForMetroVancouver.pdf
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although we have had periods of drought in the past, what we've experienced since the late 90s does 

seem to be more out of the ordinary.” 

 

Larger root protection zones should be considered for western red cedars. If excavation is anticipated to 

encroach within 10 m of trees, a tree survey and arborist report and tree protection plan should be 

completed. Supplemental summer irrigation and mulch should be considered to offset the loss of the 

roots until the fine root system has recovered. 

 

  
Photo 1. Note that there is an existing parking lot and 

building located to the south of the existing stand. The 

light green colored trees are Western redcedar and the 

dark green trees are Douglas-fir trees. (Photo from 

Google Earth) 

Photo 2. Looking at an outline of proposed building 

alignments in relation to the tree canopies. Note 

the property boundary slightly encroaches upon the 

trees on the western edge. (Map from Urban 

Strategies Inc.) 
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Photo 3. Looking at the approximate location of the property line in relation to the minimum root protection 

zone of the trees nearby in Rhododendron Wood (the location of the trees are approximate). Note the 

proximity of the asphalt in the parking lot.  

 

Impact of Shading from the Proposed Buildings 

The impact of shading from the proposed buildings has been modelled by Urban Strategies Inc. They 

have provided a December 21, March 21 and June 21 shadow study. In December, the trees for the 

most part will be in dormancy and the amount of photosynthesis at this time of year is limited; 

therefore, the impact of the shading will be limited. In March, the shading is limited to the southern half 

of the stand for a portion of the day. In June, there is very limited shading of the southern edge of the 

stand. The shade tolerance4 of the two main tree species in this stand, Douglas-fir and Western redcedar 

are characterized as: 

 

• Western redcedar: tolerant, needs less than 10% full sunlight. 

• Douglas-fir: moderately tolerant, needs 10-25% full sunlight. 

                                                             
4 U. Niinemets and F. Vallardes, "Tolerance to shade, drought and waterlogging in the temperate dendroflora of 
the Northern hemisphere: tradeoffs, phylogenetic signal and implications for niche differentiation," Ecological 
Monographs, vol. 76, no. 4, pp. 521-547, 2006.  
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Trees in Rhododendron Wood are expected to tolerate the projected level of shading from new 

buildings. However, shading may have a small impact on growth rates and possibly increase light 

competition such that those trees already being outcompeted for light will decline faster.  

 

A forest with similar attributes that has had a similar impact of shading on campus from nearby towers 

is that along Berton Avenue in South Campus. There are many intermediate western redcedar and 

Douglas-fir trees in this strip that are experiencing similar shading from the towers beside them. These 

trees are doing well along this edge, except for where the path was excavated and installed over the 

root zone of many of the large trees nearby which caused them to immediately decline.  

 

 
Photo 4. Looking at the forest that was partially shaded by the towers built along Berton Avenue in South 

Campus (the towers were built around 2009). Forest succession continues with the planted trees along the edge 

growing up to almost half the height of those trees along the edge. The dark green trees are Douglas-fir and 

many of the lighter green trees are western redcedar trees. Those impacted by the asphalt trail are in decline 

(or almost dead) and can be seen along the immediate forest edge. (Photo from Google Earth) 



   
 

 

Rainforest Garden in the Botanical Gardens 

The rainforest garden is located to the right in photo 5 below (label H). It is a well forested patch that is 

dominated by Western redcedar on the lower slopes and moves into larger Douglas-fir trees on the 

upper slopes by the stadium. This forest cover will remain intact and appears to have another 20m of 

forest cover remaining on its eastern side before the proposed development. The forest cover to remain 

on the east side will need to be selected to ensure the trees remaining are wind firm and safe beside the 

proposed development. The forest area proposed for removal to the east of the Rainforest Garden is at 

the top of the slope. Therefore, there will be some impact to the water shedding down the slope to the 

rainforest garden. The soil texture in this area is a sandy loam with varying depths. There is a compacted 

basal till that is restricting water on the southern edge with an ephemeral water drainage. Care will be 

required in ensuring that water is put back into the forest from the neighboring sites in a way that would 

mimic the soil moisture conditions prior to development.  

  

  
Photo 5. An image from the botanical gardens showing 

the location of the Rainforest Garden (H) and the Alpine 

Garden (A) (Map from the Botanical Gardens website) 

Photo 6. Looking at the BC Rainforest, forest cover 

which is predominantly western redcedar on the lower 

slope (middle of photo) and moves into Douglas-fir on 

the upper slopes by the stadium. (Photo from Google 

Earth) 
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Alpine Garden in the Botanical Gardens 

The Alpine Garden is in the middle of photo 5 above (label A). It is also shown below in photo 7, west of 

the berm by the existing football field. It is located on a ridge crest and some middle slope 

characteristics. As such, the crest will only have soil moisture from rainfall that it receives and depending 

on the soil type and depth for the rest of the slope, the middle slope likely only receives water from 

rainfall as well. In order to maintain these conditions, it will be important that the soil texture and depth 

is determined in the Alpine Garden and that care in the design (elevations and soil type and depth) are 

carefully considered adjacent to the Alpine Garden and berm. A consideration will be how water will 

move through the soils and, if the grade is raised east of the crest of the berm, whether a cut off trench 

or other water transport system be put in place to direct the water away from this area and into areas 

that could benefit from additional soil moisture or permit further ground water re-charge.   

 

 
Photo 7. Looking at the Alpine Garden in the middle of the photo. Note the berm that is coming up from the football 

field. A review of the soil texture and depth at the Alpine Garden will help determine whether it receives ground 

water from area east of the crest. (Photo from Google Earth) 
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Recommendations and Conclusions:  

Careful design to provide adequate setbacks to trees and manage hydrology will minimize the impacts 

on vegetation adjacent to the developments. Care will be required in ensuring the quantity and quality 

of water directed into vegetated areas is maintained. If the recommendations discussed within the 

memo are followed, then the impacts to the ecology of Rhododendron Wood and the Rainforest and 

Alpine Gardens will be minimized. Investing in proactive planning and robust tree protection measures 

will ensure these vegetated areas are an asset to the new neighbourhood and continue to contribute to 

the Campus’s health and well-being into the future.  Long term management plans for these forest areas 

may be required to adapt these stands to future climate so that they remain healthy.  

 

Please don’t hesitate to call us if you have any questions regarding the material discussed in this memo. 

  
Sincerely, 

 

Trevor Cox, Principal 

RPP, MCIP 

ISA Certified Arborist  

Contact Information: 

Phone:  604-733-4886  

Email:  Trevor@diamondheadconsulting.com 

Website: www.diamondheadconsulting.com 

 

http://www.diamondheadconsulting.com/

