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territory of the xʷməθkʷəy̓əm (Musqueam) People. We acknowledge the traditions and culture of the Musqueam and 

all other Indigenous Peoples who have long been the stewards of this land. We are grateful for the opportunity to 
conduct studies in the Forest Sciences Centre in Vancouver. 
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Abstract 
Urban shade is an often overlooked yet effective strategy for reducing surface 
temperatures and should be considered alongside social vulnerability in campus 
planning. By integrating LiDAR-derived shade frequency, land surface temperature 
(LST) from Landsat, and 2021 Statistics Canada census indicators, three indices were 
constructed across six University of British Columbia (UBC) Vancouver neighbourhoods. 
The indices developed include an Exposure Index that combines LST and shade 
frequency, a Social Equity Index (SEI) that captures demographic sensitivity, and 
Adaptive Capacity (AC) that incorporates water features and socioeconomic indicators. 
A Composite Vulnerability Index (CVI) was developed by combining these three indices 
to identify priority neighbourhoods for heat interventions under the Neighbourhood 
Climate Action Plan (NCAP). East Campus and University Boulevard were identified as 
having the highest CVI values (0.289 and 0.283, respectively), driven by elevated LST, 
limited shade, and low AC. Wesbrook Place was noted as the least vulnerable due to its 
high AC (0.702). A moderate positive correlation between mean shade frequency 
(proportion of unshaded time) and LST (r = 0.54) was observed, indicating that areas 
with less shade experienced higher surface temperatures, confirming shade’s cooling 
role. Limitations include the small neighbourhood sample size, the use of LST as a 
substitute for air temperature, the use of 30m resolution, and the substitution of blank or 
incorrect demographic indicator values with an average. Future work should apply 
geographically weighted regression (GWR) to better quantify the local cooling effects of 
shade and water across campus. The CVI provides the NCAP with a practical, iterative 
tool to prioritize shade infrastructure, tree planting, and water features to advance 
campus climate resilience.  

Keywords: land surface temperature, composite vulnerability index, climate resilience, 

heat vulnerability, LiDAR, shade equity 
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Executive Summary  
Heat continues to be a rising challenge that UBC must address, as hotter summers and 
extreme heat events impact the campus community. In supporting the Neighbourhood 
Climate Action Plan (NCAP), this project develops an assessment of heat vulnerability 
across the UBC Vancouver campus neighbourhoods. The goal was to identify where 
low shade, high surface temperature, and social vulnerability overlap, and which 
neighbourhoods should be prioritized for climate adaptation interventions.  

To address this multidimensional issue, three indices were created: the Exposure Index, 
the Social Equity Index (SEI), and the Adaptive Capacity (AC) Index. These three were 
then combined to create an overall Composite Vulnerability Index (CVI) to highlight 
neighbourhoods that required attention. Exposure was measured using Landsat LST 
and a LiDAR-derived shade frequency raster, both processed at a 30 m resolution for 
consistency. SEI used indicators drawn from the 2021 Statistics Canada census to 
capture the demographic sensitivity, while AC leveraged some of the same indicators 
and water features found within the neighbourhoods. All indicators were normalized to a 

0-1 scale, then combined for equal weighting to maintain transparency and replicability.  

Results identified East Campus and University Boulevard with the highest CVI, driven 
by higher surface temperatures, limited shade, and fewer water features. In contrast, 
Wesbrook Place presented the least CVI, supported by more water features and lower 
surface temperatures compared with other neighbourhoods. These findings will guide 
the NCAP in prioritizing shade expansion, canopy planting, and water features where 
exposure and social vulnerability are highest. 

The project provides the NCAP with an iterative framework that can evolve as more 
data becomes available. Limitations include the smaller number of neighbourhoods, 
reliance on LST over air temperature, the use of 30m resolution, and the exclusion of 
additional indicators that may have influenced vulnerability. However, the overall 
findings are directional and not definitive. They provide a starting point for integrating 
heat resilience into neighbourhood campus planning. The structure is designed to 
expand over time, supporting a more detailed analysis of shade, water features, and 
other relevant factors. Any interventions planned for East Campus and University 
Boulevard must involve the support of residents that live there. 
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1. Introduction  
Extreme heat is a growing public health challenge in Canadian cities, where dense 
urban sprawl and limited vegetation amplify the urban heat island effect (Parker, 2010). 
As summers and extreme heat increase in frequency, neighbourhoods are facing 
increasing pressure in tackling disproportionate exposure to vulnerable populations and 

outdoor livability.  

Despite the historical significance of shade, it has taken a back seat in terms of 
essential urban planning (Turner et al., 2023). Unlike roads or water systems, shade 
lacked measurable metrics to set purposeful targets in planning frameworks. Light 
detection and ranging (LiDAR) has advanced, supporting planners in identifying areas 
lacking shade and assessments of their cooling effects (Park et al., 2023). This 
technological shift is particularly relevant for UBC’s Vancouver campus, where 
neighbourhoods exhibit varying levels of shade, surface temperature, and demographic 

sensitivity.  

The NCAP outlines UBC’s commitment to achieving net-zero emissions by 2050 and 
empowering climate resilience as well as ecosystem services (UBC Campus & 
Community Planning, 2024). While the plan explores the importance of adapting to heat 
rise, it does not include measurable shade targets or an assessment of heat 
vulnerability for neighbourhoods. This project addresses the gap directly with the 
development of a CVI that maps where shade deficiency, high surface temperatures, 

and social vulnerability converge across UBC’s residential neighbourhoods.  

This project addresses the gap by developing a CVI for UBC’s residential 
neighbourhoods that require attention. This is integrated through three indices: the 
Exposure Index, the Social Equity Index (SEI), and the Adaptive Capacity (AC) Index. 
The Exposure Index combines LST and shade frequency, SEI captures demographic 
sensitivity, and AC incorporates water features and select socioeconomic indicators 
used in SEI. All indicators used were normalized on a 0 to 1 scale, ensuring the CVI 

provided is transparent as to where heat vulnerability is highest and why.  

The CVI provides a practical and iterative framework, offering the NCAP 
neighbourhoods that require prioritization for shade investments, cooling strategies, and 
long-term adaptation strategies. As better data emerges such as higher resolution 

thermal imagery and microclimatic sensors, the framework can evolve accordingly.  
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2. Data and Study Site Summary 

2.1 Study Area Description 

The study focuses on the residential neighbourhoods of UBC’s Vancouver campus, 
located on the western tip of the Point Grey Peninsula within the University Endowment 
Lands. Bordered by the Pacific coastline and extensive forested land, distinct 
microclimatic conditions occur across campus. The neighbourhoods include Chancellor 
Place, East Campus, Hawthorn Place, Hampton Place, University Boulevard, and 
Wesbrook Place (UBC Campus & Community Planning, 2024). These neighbourhoods 
vary in design, vegetation, population density, and cooling features, making them 
appropriate for examining differences in heat vulnerability.   

UBC’s residential areas support a variety of demographics. These are characterized by 
differing renters, seniors, income, and minority status across neighbourhoods, shaping 
how exposure intersects with social vulnerability. The variation provides a foundation for 

the SEI and contributes to understanding where AC may be limited.  



9 
 

2.2 Study Area Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.  Map displaying UBC Vancouver 
neighbourhoods and their spatial boundaries within the University Endowment Lands. Neighbourhood polygons were 

derived from UBC Open Geospatial Data Portal and are shown in NAD 1983 UTM Zone 10N.  
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2.3 LiDAR  

Acquired from the City of Vancouver in September 2022, the data provides high-density 
point clouds at approximately 49 points per square meter. Points are classified into bare 
earth, vegetation, noise, water, and buildings. Data in LAS files was projected in NAD83 
(CSRS), UTM Zone 10N, with a vertical datum of CGVD28, and processed in ArcGIS 
Pro to generate a Digital Surface Model (DSM) and a shade frequency raster. The 
shade raster was resampled to a 30m resolution to conform with the Landsat LST data 
used in the Exposure Index.  

2.4 Sun Position Data and Time Window Selection 

Solar altitude and azimuth were obtained from the National Research Council of 
Canada (NRC) Sun Position Tables for June 21st, 2022. Shade was simulated during 
peak afternoon heat (13:00-18:00), at 15-minute intervals, generating 21 shade 
simulations following previous SEEDs workflows (Wang, 2024; Kuugaayeng, 2025). 

2.5 Landsat  

Landsat 8 Level-2 thermal products were obtained from the United States Geological 
Survey (USGS) Earth Explorer for dates during the summer of 2022: June 17, June 24, 
June 25, July 11, July 19, July 26, July 27, August 11, August 28, and September 5. 
They were chosen as they had <30% cloud cover. The thermal band (ST_B10) from 
each date was used to derive LST, cloud and cloud-shadow pixels were removed using 
the quality assurance (QA) bands. All LST raster layers were resampled to 30 m 
resolution, ensuring consistency across dates and with the shade raster. A mean 
summer LST raster was then generated to represent neighbourhood heat exposure and 
normalized for use in the Exposure Index.  

2.6 Demographics  

Demographic indicators were provided by the client, sourced from the 2021 Canadian 
Census and Metro Vancouver’s Equity Indicator Maps. Data were aggregated to the 
UBC neighbourhood scale and included the proportion of seniors (65+), visible 
minorities, those living alone, renters, low-income households, and median household 
income. These indicators were used to represent demographic sensitivity within the SEI 
and to inform select components of the AC. All demographic variables were normalized 

to a 0 to 1 scale before integration into the CVI.  

2.7 UBC Geospatial Layers  

Neighbourhood boundary polygons and water features were obtained from the UBC 
Open Geospatial Data Portal. Neighbourhood boundaries were used to aggregate 
demographic indicators and summarize environmental variables, with a slight 
adjustment to Hawthorn Place to exclude a future development polygon not in current 
use. Water features were incorporated into the AC to represent neighbourhood-level 

cooling.  



11 
 

3. Methods 

This study integrates LiDAR-derived shade frequency, Landsat LST, socio-demographic 

indicators, and water features to construct the indices Exposure Index, SEI, AC, and 

CVI. All spatial processing and raster analysis were conducted in ArcGIS Pro, following 

a standardized workflow adapted from previous heat mapping projects but tailored to 

the specific datasets and objectives of the study (Wang 2024; Lefcoe 2025). 

 

 

Figure 2. Workflow diagram summarizing data sources, spatial processing steps, and 

index construction to develop the CVI. The figure includes the integration of Digital 

Surface Model (DSM), LiDAR-derived shade frequency, LST, demographic indicators, 

and water features into the Exposure, Social Equity, and Adaptive Capacity Indices.  
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3.1 LiDAR Pre-Processing and Digital Surface Model (DSM) 

Airborne LiDAR (2022) from the City of Vancouver was processed to generate a Digital 

Surface Model (DSM) at 1 m resolution. Points were filtered to retain only ground (Class 

2), vegetation (Classes 3–5), and building (Class 6) returns, removing noise, water, and 

unclassified points. The DSM was generated using triangulation-based interpolation 

(Natural Neighbor). The resulting DSM was visually inspected to confirm the removal of 

crane structures and other obvious outliers. The resulting DSM and other LiDAR 

products were reprojected to NAD83 / UTM Zone 10N. 

3.2 Shade Simulation and Shade Frequency Mapping 

Shade was simulated using the Hillshade tool in ArcGIS Pro. Each hillshade raster (0–

254) represented illumination, where 0 indicates full shade. Following standard hillshade 

interpretation, all pixels with a value of 0 were classified as shaded, while all non-zero 

values (1-254) were classified as unshaded. Each raster was reclassified into a binary 

format (0=shaded, 1 = unshaded), with the 21 binary rasters stacked to compute shade 

frequency. Following Wang (2024), areas under tree canopies and inside buildings were 

assigned a shade frequency of 0.8 to correct for hillshade limitations. The shade 

frequency raster was resampled from 1m to 30m to align with the LST. Neighbourhood-

level shade values were extracted using Zonal Statistics and normalized using min-max 

scaling to produce values between 0 and 1.  

3.3 LST Processing, Landsat 8-9 Collection 2 Level-2 Surface 

Temperature (L2SP) 

Data was processed at 30m resolution. Cloud and cloud shadow pixels were removed 

using QA_PIXEL band, and all dates were averaged to produce a summer mean LST 

raster while ensuring they were converted to °C using USGS scale factor. 

Neighbourhood LST values were extracted through Zonal Statistics (mean) and then 

normalized (0-1): 

𝐿𝑆𝑇𝑛𝑜𝑟𝑚 =
𝐿𝑆𝑇 − 𝐿𝑆𝑇𝑚𝑖𝑛

𝐿𝑆𝑇𝑚𝑎𝑥 − 𝐿𝑆𝑇𝑚𝑖𝑛
 

3.4 Census  

Indicators were obtained from the 2021 Statistics Canada Census, and UBC Planning 

datasets include: seniors (% 65+), visible minority (%), low income (%), living alone (%), 

renter household (%), owner households, and median household income ($).  

 

 



13 
 

Derived variable ‘renterspct’ 

𝑟𝑒𝑛𝑡𝑒𝑟𝑠𝑝𝑐𝑡 =
𝑟𝑒𝑛𝑡𝑒𝑟 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑠

𝑟𝑒𝑛𝑡𝑒𝑟 + 𝑜𝑤𝑛𝑒𝑟 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑠
× 100 

3.5 Missing data handling 

Values for low-income and median income were missing in University Boulevard and 

was filled using respective neighbourhood averages. Wesbrook Place had an incorrect 

value and was replaced using the neighbourhood average. All indicators were 

normalized using min–max scaling (0-1). 

3.6 Indices 

3.6.1 Social Equity Index (SEI) 

𝑆𝐸𝐼

=
𝑠𝑒𝑛𝑖𝑜𝑟𝑠𝑛𝑜𝑟𝑚 + 𝑚𝑖𝑛𝑜𝑟𝑖𝑡𝑦𝑛𝑜𝑟𝑚 + 𝑙𝑜𝑤𝑖𝑛𝑐𝑜𝑚𝑒𝑛𝑜𝑟𝑚 + 𝑚𝑒𝑑𝑖𝑎𝑛𝑖𝑛𝑐𝑜𝑚𝑒𝑖𝑛𝑣 + 𝑎𝑙𝑜𝑛𝑒𝑛𝑜𝑟𝑚 + 𝑟𝑒𝑛𝑡𝑒𝑟𝑠𝑝𝑐𝑡𝑛𝑜𝑟𝑚

6
 

 

Constructed using the normalized census indicators with median income inverted to 

follow the sensitivity logic. The values scaled from 0-1 represent neighbourhood-level 

social sensitivity to heat, following frameworks seen in other social studies (Cutter et al., 

2003; Flanagan et al., 2011; Reid et al., 2009; Johnson et al., 2012). 

 

3.6.2 Adaptive Capacity (AC) 

𝑤𝑎𝑡𝑒𝑟 𝑟𝑎𝑡𝑖𝑜 =
∑𝑤𝑎𝑡𝑒𝑟 𝑎𝑟𝑒𝑎

𝑁𝑒𝑖𝑔ℎ𝑏𝑜𝑢𝑟ℎ𝑜𝑜𝑑 𝑠ℎ𝑎𝑝𝑒 𝑎𝑟𝑒𝑎
 

𝑤𝑎𝑡𝑒𝑟 𝑛𝑜𝑟𝑚 =
𝑥 − min (𝑥)

max(𝑥) − min (𝑥)
 

𝐴𝐶 =
𝑚𝑒𝑑𝑖𝑎𝑛𝑖𝑛𝑐𝑜𝑚𝑒𝑛𝑜𝑟𝑚 + 𝑤𝑎𝑡𝑒𝑟𝑛𝑜𝑟𝑚 + 𝑠𝑒𝑛𝑖𝑜𝑟𝑠𝑖𝑛𝑣 + 𝑎𝑙𝑜𝑛𝑒𝑖𝑛𝑣 + 𝑟𝑒𝑛𝑡𝑒𝑟𝑠𝑝𝑐𝑡𝑖𝑛𝑣

5
 

Adaptive capacity was represented by the proportion of neighbourhood area occupied 

by water features (pools, fountains, streams). Water bodies contribute to evaporative 

cooling and microclimate moderation (Park et al., 2023), and their cooling effect is 

proportional to neighbourhood size. Water feature polygons were intersected with 

neighbourhood boundaries, summed, divided by neighbourhood area, and normalized 

from 0 to 1. These values were then added to the median income along with the 

inverted values for seniors, alone, and renterspct. All AC indicators were normalized 
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with the same min-max scaling, with no additional weighting applied. Within this scale, a 

value of 1 represents the neighbourhood with the highest relative adaptive capacity for 

that indicator, with 0 representing the lowest. Capturing infrastructural and 

environmental capacity components followed frameworks seen in other studies (Cutter 

et al., 2003; Flanagan et al., 2011; Wolf & McGregor, 2013). 

3.6.3 Exposure Index 

Exposure integrates thermal and shade conditions: 

𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 𝐼𝑛𝑑𝑒𝑥 =
𝐿𝑆𝑇𝑛𝑜𝑟𝑚 + 𝑆ℎ𝑎𝑑𝑒𝑛𝑜𝑟𝑚

2
 

Heat exposure was represented by the combination of normalized mean summer LST 

and shade frequency at 30m resolution. All normalized values are scaled from 0 to 1.  

 

3.6.4 Composite Vulnerability Index (CVI) 

𝐶𝑉𝐼 =
𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 𝐼𝑛𝑑𝑒𝑥 + 𝑆𝐸𝐼 − 𝐴𝐶

3
 

The combination of the three normalized, generated indices created the final CVI for 

each neighbourhood. Higher CVI values indicate greater heat vulnerability. As with the 

others, this final index follows the canonical vulnerability structure used across 

climate-risk literature (Cutter et al., 2003; Reid et al., 2009; Johnson et al., 2012; Wolf & 

McGregor, 2013). 

 

3.7 Triangular Correlation Heatmap 

Pairwise Pearson correlations summarized the pairwise relationships between 

environmental indicators, social indicators, and composite indices.  
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4. Results 

4.1 Composite Vulnerability Index (CVI) scores 

East Campus & University Boulevard show the highest values of 0.289 and 0.283, 

respectively. This suggests the two neighbourhoods experience a combination of high 

exposure, high social inequity, and comparatively limited adaptive capacity. Wesbrook 

Place shows the lowest value with -0.027 due to lower exposure and stronger protective 

factors against overall heat vulnerability. In this normalized framework, the negative 

value indicates it’s comparatively less vulnerable than other neighbourhoods rather the 

absence of it.  

 

 

Figure 3. CVI across the six neighbourhoods on the UBC Vancouver campus. 
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4.2 Bivariate Maps 

These maps present how combinations of different indices shape neighbourhood heat vulnerability across UBC. 

Supported by values in Table 1, both panels highlight East Campus as it exhibits low AC (0.368) despite experiencing the 

highest Exposure (0.632) along with a high SEI (0.604). This explains its most vulnerable position with the highest CVI 

score (0.289). In contrast, Wesbrook Place exhibits the lowest exposure (0.180) and the highest AC (0.702), yielding the 

lowest CVI of all the neighbourhoods (-0.027). These patterns demonstrate neighbourhoods with high exposure and social 

equity challenges consistently exhibit the greatest vulnerability, while those with stronger adaptive capacity remain 

comparatively protected.  

 

 

Figure 4. Bivariate maps: (a) Exposure Index vs AC; (b) SEI vs Exposure Index

(a) (b) 



17 
 

4.3 Correlation Heat Map 

The triangular correlation heatmap presents pairwise relationships among all the environmental, social, and composite 

indicators in creating the vulnerability assessment for the six UBC neighbourhoods. Strong, positive correlations appear in 

blue (1), while strong, negative correlations appear in red (-1). The composite indices align closely with the variables used 

to construct them. Notable relationships include a strong positive correlation between minority_norm and shade_norm 

(0.90), and a strong negative correlation between medianincome_norm and lowincome_norm (-0.98), as well as between 

seniors_norm and renterspct_norm (0.91).  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Triangular correlation heatmap of environmental, social, and composite indices across UBC neighbourhoods. 

Colour scale reflects both magnitude and direction of correlation within the heat vulnerability framework. 
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Table 1. Neighbourhood-level heat vulnerability indices are used across UBC 

neighbourhoods, presenting SEI, AC, Exposure Index, and CVI. Values were derived 

and normalized from environmental and socioeconomic indicators. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Neighbourhood Adaptive 
Capacity (AC) 

Exposure Index Social Equity 
Index (SEI) 

Composite 
Vulnerability 
Index (CVI) 

Chancellor 
Place 

0.433 0.246 0.513 0.109 

East Campus 0.368 0.632 0.604 0.289 

Hampton Place 0.536 0.541 0.227 0.077 

Hawthorn 
Place 

0.668 0.467 0.194 -0.002 

University Blvd 0.304 0.500 0.653 0.283 

Wesbrook 
Place 

0.702 0.180 0.442 -0.027 
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5. Discussion 
All six neighbourhoods did not face the same heat vulnerability and the CVI supports 

that. The following sections explore the main relationships observed, demographic 

patterns, and outline key limitations.   

5.1 LST & Shade 

The correlation matrix (Figure 5) presents a variety of interesting results, including the 

moderate relationship between LST and Shade (0.54). In interpreting this, shade 

explains a moderate share of the variation observed in the neighbourhood LST, but not 

all of it. The rest could be attributed to physical drivers such as impervious surfaces, 

wind exposure, building design & orientation. This coincides with studies on how 

neighbourhood microclimates are shaped by a variety of features impacting LST, 

including shade (Harlan et al., 2006; Park et al., 2023; Turner et al., 2023).  

5.2 Demographics 

The correlation matrix identifies minorities and individuals living alone, residing in areas 

with lower shade and higher LST. SEI indicators revealed that residents with lower 

income, renters, and those living alone are more likely to reside in neighbourhoods with 

a lower ability to cope with vulnerability. AC reflects similar patterns, suggesting a 

compounding effect of economic hardship and one’s living situation, which work 

together in reducing the community’s ability to manage against heat. The pattern 

observed seems to align with established social vulnerability frameworks, overlapping 

socioeconomic challenges that affect heat-related risks (Flanagan et al., 2011). The 

correlation between demographic factors and heat patterns may be attributed to the fact 

that neighbourhoods that experience higher rates of poverty also tend to have denser 

housing and fewer green spaces. Those physical drivers may affect the variety in 

temperatures observed (Reid et al., 2009).  

5.3 Limitations  

While the results provide a useful preliminary analysis exploring the relationships 

between social, environmental, and adaptive indicators, some limitations should be 

acknowledged. The number of neighbourhoods was limited to six. This small sample 

size provides little variation and statistical power. Furthermore, both the LST and shade 

frequency used a resolution of 30m, which reduced the ability to observe 

microvariations within the neighbourhoods. Additionally, LST isn’t a direct measure of air 

temperature and may not provide an accurate representation of human thermal comfort. 

Missing or incorrect census values were addressed by incorporating neighbourhood 

averages, which reduces the overall accuracy in the produced indices. Another factor 
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that may impact the index calculation is value normalization, which compresses extreme 

values. Equal weighting was also given to all indicators to maintain transparency and 

replicability. However, weighting can be subjective. The indices could have incorporated 

a variety of other indicators that further refine the CVI, such as vegetation, renting or 

owning housing units, building design, and impervious surfaces. Finally, residential 

preference may influence patterns. For example, residents may prefer being exposed to 

the winter sun, so interventions should consider summer cooling priorities alongside 

community input.  

6. Recommendations 

6.1 Actions for UBC 

Based on the CVI and bivariate patterns observed in Figures 3 and 4, interventions 
should prioritize East Campus and University Boulevard. These neighbourhoods would 
benefit from additional water features, where feasible, to enhance evaporative cooling. 
Built environments may be altered to add shade infrastructures and other natural 
features, such as canopy expansion in high-exposure zones. Integrating the CVI into 
NCAP monitoring and annual reporting would support the evaluation of neighbourhood 
heat. Planning should also incorporate community input, ensuring interventions reflect 
resident preferences.  

6.2 Future Research 

Further studies should incorporate the usage of geographically weighted regression 
(GWR) to identify local drivers of LST and quantify the cooling influence of building 
design, shade, vegetation, wind, and distance to water bodies. Sensitivity weights could 
be used to reflect planning priorities. Attaining higher-resolution thermal data, such as 
drone imagery, would capture microscale variation, enabling planners to pinpoint spots 
that require appropriate intervention. Additional indicators, such as housing cost, tenure, 
and imperviousness, may refine SEI and AC. Lastly, long-term monitoring would be 
required to evaluate the effectiveness of any interventions while supporting the adaptive 
management NCAP objectives. 

7. Conclusion  
Shade, surface temperature, and social indicators do not act independently across UBC 

Vancouver’s six neighbourhoods, and their overlap is what determines who bears the 

most heat risk. The CVI developed acts as a practical starting point for the NCAP, 

providing a tool to prioritize interventions and track progress over time. The 

neighbourhoods East Campus and University Boulevard were highlighted as particularly 

vulnerable, where water bodies were not prevalent. Improving shade equity on campus 
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will require coordinated planning and sustained community engagement, supporting a 

more resilient and thermally comfortable campus for all.  
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